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ASARCO EAST HELENA SMELTER

2006 INTERIM MEASURES WORK PLAN ADDENDUM

2006 PHASE 1, PHASE 2 AND PHASE 3

FINAL CLEANING, SOIL SAMPLING, BACKFILLING,

AND INTERIM CAP WORK PLAN

1.0 INTRODUCTION

1g
On May 5, 1998, ASARCO LLC (Asarco) and the United States Environmental Protection

i

s

Ff
i'S

Agency (EPA) entered into a Consent Decree (RCRA Consent Decree, U.S. District Court,

1998) to initiate the corrective action process in accordance with the Resource Conservation

and Recovery Act (RCRA) and the Clean Water Act (CWA). As part of the RCRA Consent

Decree, Asarco prepared several site investigation documents including:

• RCRA Current Conditions/Release Assessment (CC/RA) (Hydrometrics 1999a).

• Interim Measures Work Plan, East Helena Facility (Hydrometrics, 1999b).

• RCRA Facility Investigation (RFI) Work Plan (Hydrometrics, 2000a).

• Phase I RCRA Facility Investigation Report (Asarco Consulting Inc. (ACI) 2003,

revised 2005).

A complete listing of RCRA Consent Decree documents is contained in the Phase I RCRA

Facility Investigation (RFI) report.

As part of the RCRA Consent Decree, several interim measures were implemented for

groundwater between 1999 and 2001. These earlier interim measures (IM) performed as part

of the RCRA Consent Decree are discussed in Section 1.2 of RFI. In May 2002, a RCRA

Interim Measures Work Plan Addendum (IMWPA) was prepared (Hydrometrics, 2002). The

2002 IMWPA addressed groundwater impact concerns in the intermediate aquifer within the
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y City of East Helena and down-gradient residential groundwater supplies north of the Asarco

_ Plant site. These interim measures are discussed in Section 1.2.1.3 of the IMWPA.

During April 25-26, 2006, Asarco, EPA, and the Montana Department of Environmental

Quality (MDEQ) met at EPA offices in Denver in a working session to evaluate existing site

conditions and outline a strategy for groundwater remedial measures at the site. MDEQ's

participation addressed the need for coordination of plant facility cleanup activities

associated with a Montana Consent Decree (CDV-2004-212).

i

1.1 MONTANA CONSENT DECREE CLEANING AND DEMOLITION PROGRAM

FOR CALENDAR YEAR 2006

On February 15, 2005, Asarco and MDEQ entered into a Montana Consent Decree to resolve

alleged violations of the Montana Hazardous Waste Act and Montana Administrative Code.

Section IV of the Montana Consent Decree requires Asarco to develop and implement a

yearly Work Plan designed to remove, store, and properly dispose or recycle all remaining

hazardous waste and recyclable materials from identified process units located within the

East Helena Plant.

Under the Montana Decree, Asarco has prioritized the cleaning and demolition of the process

units located in the sinter plant during calendar year 2006. The scope of this cleaning and

demolition project is often referred to as Phase 1. In February and March 2006, Asarco

submitted a draft and revised 2006 Work Plan for this project. The Department approved the

Work Plan on March 17, 2006. On April 10, 2006, the cleaning and demolition of the

process units located within Phase 1 commenced, with 95% of the project substantially

completed.

On July 14, 2006, Asarco submitted a revised 2006 Work Plan. This Work Plan expanded

the cleaning and demolition of the process units within the East Helena Plant to include

Phase 1, 2 and 3 sites (See Figure 1-1). The submittal described the cleaning and demolition

of the following areas:
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ti • PHASE 1 - Sinter plant conveyor gallery, sinter building, sinter crushing circuit,

H sinter returns tower, agglomerator building, coke hopper, sinter hopper, and

•• ventilation ducting.

H • PHASE 2 - Laboratory, dross building, bullion casting, speiss granulating pit, speiss

loadout, blast furnace flue (from the dross building to the No. 1 blast furnace), and

If north end of blast furnace building.

m
• PHASE 3 - Sinter plant baghouse, hot Cottrell, acid plant scrubbers, and mist

precipitator building.

11
In July 2006, the cleaning and demolition activities outlined in the Phase 2 and 3 Work Plan

M commenced, with an anticipated completion of December 31, 2006.

g 1.22006 INTERIM MEASURES WORK PLAN ADDENDUM - SCOPE AND

OBJECTIVES

H The objectives of this 2006 EVI Work Plan Addendum for final cleaning, soil sampling,

backfilling, and interim capping for the Phase 1, 2 and 3 areas are:

I
• Describe the final cleaning actions designed to attain the objectives of the Montana

P Consent Decree.

• Identify and collect surface samples where soils have been exposed during cleaning

H and demolition activities.

• Outline the areas in which backfilling using fumed slag will be required to achieve

proper site stabilization and drainage.

• Present the locations that will require interim capping.
n
• • Provide the interim capping techniques, procedures, and materials that will be used to

H inhibit infiltration of precipitation within the demolition areas.

ti • Outline the general, short-term maintenance for the interim cap.

f!

U
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2.0 PHASE 1,2, AND 3 - INTERIM MEASURES WORKPLAN PROGRAM

The Phase 1, 2, and 3 cleaning and demolition program involves removing all structural

components to existing building grade. The remaining features, including existing

foundations and concrete slabs that are not removed, will be incorporated under an interim

cap.

The areas subjected to demolition within the Phase 1, 2, and 3 areas will undergo final

cleaning (See Section 2.1). Where cleaning and demolition has exposed soils within the

demolition footprints, samples will be collected to document arsenic and metal

concentrations (See Section 2.2). Select areas within the demolition areas will be backfilled

with fumed slag to achieve proper drainage (Section 2.3). The locations requiring interim

capping (Section 2.4) and the techniques, procedures, and materials (Section 2.5) will be

identified. The general, short-term maintenance of the interim cap will be necessary to

ensure integrity (Section 2.6). The soil sampling sites, interim cap locations, and drainage

plans for the Phase 1, 2 and 3 areas are shown on Figures 2-1, 2-2, and 2-3.

2.1 FINAL CLEANING ACTIONS

The demolition associated with the Phase 1 project is substantially complete with cleaning

and demolition activities in the Phase 2 and 3 areas scheduled for completion by the end of

calendar year 2006 (See Figure 1-1).

The final cleaning of the Phase 1, 2 and 3 demolition footprints will involve a three-phased

approach. First, the concrete footprint will undergo a rough cleaning using conventional

scraping and shoveling methods. Although this cleaning technique provides an efficient

method for removing residual materials, it cannot achieve the level of cleanliness prescribed

under the Montana Consent Decree. To supplement conventional cleaning methods, the

concrete footprint will be mechanically swept. The use of the mechanical sweeper will

remove surface materials that may not be completely removed using conventional cleaning

techniques. Finally, the concrete footprint will be cleaned using a high-velocity, truck

mounted vacuum. This final cleaning method will remove any fine material, particularly
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along the interfaces between the concrete floor and building columns, fan foundations, and

support walls.

2.2 IDENTIFICATION AND COLLECTION OF SOIL SAMPLES

Once the cleaning stage has been completed, the Phase 1, 2, and 3 footprints will be

surveyed. The survey will catalog any area .within the footprint that contain exposed soils,

such as portions of the elevator pit located, in the Phase 1 area. All exposed soil areas will be

mapped and recorded on plan views of the Phase 1, 2 and 3 areas.

The areas with exposed soil within the Phase 1 footprint are shown on Figure 2-1. The areas

with exposed soils within the Phase 2 and 3 footprints will be identified once the cleaning

and demolition in these areas is complete. A total of 8 exposed soil locations within the

Phase 1 footprint have been identified. The proposed soil-sampling program for exposed soil

areas within the footprints of the Phase 1,2, and 3 areas is summarized in Table 2-1.

Surface soil samples (0-4 inches) will be collected from exposed soil areas using the same

techniques and procedures used for Interim Measures (IM) and RCRA Facility Investigation

(RFI) activities, as described in the IM and RFI Work Plans (Hydrometrics 1999 and

Hydrometrics 2000). A total of 5 surface soil samples will be collected from each identified

exposed area and composited into one representative sample of the area (See Figure 2-1).

Samples will be collected using hand tools (hand shovel, trowels, or hand augers). The

samples will be described by an experience geoscientist or engineer and photographed. The

samples will be stored in ziplock baggies and archived for future analysis. The sampling

Standard Operating Procedures (SOPs), and analytical parameters and methods are

summarized in Table 2-1. For convenience, a table of relevant SOPs from the IM and RFI

work plans are listed in Appendix A of this work plan addendum.

2.3 BACKFILL LOCATIONS AND FUMED SLAG COMPOSITION

Once the exposed soil survey and soil sampling program is complete, the Phase 1, 2, and 3

areas will be graded and, as necessary, backfilled to achieve proper drainage. Asarco
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TABLE 2-1. EXPOSED AREA SOIL SAMPLE COLLECTION AND ANALYSIS MATRIX

Sample
Location

Purpose

Phase I Sinter Plant Exposed Areas

SINT-1
SINT-2
SINT-3
SINT-4
SINT-5
SINT-6
SINT-7
SINT-8

Document metal
concentrations of exposed
soils within the footprint
of the demolished sinter
plant area.

Phase II Speiss/Dross Plant Exposed

Areas

Locations to
be

Determined
after

demolition is
complete.

Document metal
concentrations of exposed
soils within the footprint
of the demolished
speiss/dross plant area

Phase III Acid Plant Exposed Areas

Locations to
be

Determined
after

demolition is
complete.

Document metal
concentrations of exposed
soils within the footprint
of the demolished acid
plant area

Sample Types and
Depth Intervals

Grab samples 0-4 inch
increment, 5 spot
sample locations
exposed site.
Composite to form
representative sample
of site

Number
of

Sampling
Events

1

Total
Non-QC
Samples

3

Sampling
Standard
Operating
Procedures

HF-SOP-2
HF-SOP-4
HF-SOP-5
HF-SOP-7
HF-SOP-29
HF-SOP-31
HF-SOP-58
HS-SOP-6
HS-SOP-13
HS-SOP-57

Analytical
Parameters

As
Cd
Cu
Pb
Zn

As
Cd
Cu
Pb
Zn

Laboratory
Methods

XRF
XRF
XRF
XRF
XRF

SPLP(EPA1312)
SPLP(EPA 1312)
SPLP(EPA1312)
SPLP (EPA 1312)
SPLP(EPA1312)

Project
Detection

Limit
Goal

lOppm
10 ppm
lOppm
10 ppm
10 ppm

0.1 mg/L
0.1 mg/L
0.1 mg/L
0.1 mg/L
0.1 mg/L

Field 0
Field

Duplicates

1

C
Field
Splits

None

Total
Samples

4
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41 proposes using on-site fumed slag as backfill. The fumed slag will be placed in areas that are

_ below grade or require drainage assistance. The fumed slag will serve as the subgrade for thew
II interim and pending final cap, over which an engineered cap comprised of non-woven

S
geotextile and RPE will be placed. The fumed slag has been used as a grading material at the

plant site in the past and possesses good physical characteristics for fill or sub-foundation

f u s e s (granular material and compacts wells). Although fumed slag contains elevated total

metal concentrations, the metals are bound in a silicate-iron matrix with characteristics of

** low metal leachability. The potential for metal migration from the fumed slag is low. In

* response to EPA's July 6, 2006 comments, Asarco provided the rationale for using fumed

* slag for backfilling purposes, including study results derived from the RCRA Consent Decree

* investigations. The slag-related investigative results contained in the Current Condition

H Release Assessment (CC/RA, January 1999) and qualitative analyses of fumed slag (May

2001) are attached as Appendix B. In April 2005, MDEQ representatives collected fumed

B slag samples from the East Helena Plant to assess the potential environmental impacts from

its use as an iron substitute within the cement manufacturing industry. A copy of the MDEQ

!

April 2005 fumed slag sampling event results is attached as Appendix B. A July 2006

MDEQ Environmental Impact Statement (EIS) may contain additional slag related

information.I

I

I

2.4 LOCATION OF INTERIM CAPS

Once the required backfilling has occurred, the demolition areas will be covered to control

drainage, and to control the potential for infiltration of precipitation and run-on within the

newly exposed footprints in the Phase 1, 2, and 3 areas. The demolition and drainage plans

for Phases 1, 2, and 3 areas are shown in Figures 2-1, 2-2, and 2-3.

2.5 INTERIM CAP TECHNIQUES, PROCEDURES, AND MATERIALS

The interim caps will be constructed to cover newly exposed footprints in the demolition

areas. The interim cap details and specifications are shown on Figure 2-4. In general, from

the top down, the interim cap will consist of the following:
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• Sand bags to hold down the interim cover during windy periods.

• A 24-mil reinforced polyethtylene (RPE) with the PRE seams overlapped 3 inches

and sealed with a butyl rubber seaming tape.

• A minimum 10 ounce non-woven geotextile.

• A prepared sub-grade consisting of fumed slag fill for grading purposes.

• Existing soils, concrete slabs and/or concrete foundations.

2.6 MAINTENANCE OF INTERIM CAP

2.6.1 Site Inspection

Periodic inspections of the interim cap will be conducted to ensure that the interim cap systems

are performing adequately and to identify problems and provide proper maintenance of interim

cap systems. The inspection program will involve three types of inspections: (1) informal

inspections, (2) periodic technical inspections, and (3) special inspections after extreme events.

The informal inspection is actually a continuing effort by on-site personnel, performed in the

course of their normal duties. Periodic technical inspections and inspections after extreme

events will be performed by onsite Asarco staff (or other technical representatives) familiar with

the design and construction of the cover systems. The periodic technical inspection should be

performed quarterly for the first year after initial placement of the cap and then no less than

annually thereafter to document the condition of the cap components. Special inspections are

very similar to periodic technical inspections but are performed only after an extreme event such

as a rare rainstorm, tornado, or earthquake.

The inspection of the cover systems will typically involve walking the entire site in a systematic

fashion that ensures a comprehensive review. If any problem or deficiency is found, the

inspector should record the location on a field sketch. A complete description of the affected

area, including all pertinent data (i.e., size of the area and other descriptive remarks such as

exposed synthetic materials) should be recorded on the appropriate reporting forms. An

accurate and detailed description of observed conditions will enable a meaningful comparison of

conditions observed at different times.
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y Photographs may be helpful in documenting problems. Provisions should be made to keep a

_ photographic log of problems, repairs, and general site conditions. This log will provide

m valuable information when evaluating the performance of the cover system and when planning

p repair strategies.

S it is important to have a record of site conditions at various stages after capping. Good

documentation will provide valuable information to help maintenance and repair planning.

m Inspection checklists to assist in the inspection and documentation procedures should be

** developed and modified as needed throughout the interim capping period. The checklist will (at

S a minimum) contain items to evaluate such as membrane condition, sand bag condition, liner

seams, liner/concrete attachments and site drainage. A copy of an example inspection form is

S attached in Appendix C.

S 2.6.2 Site Security

The interim cap will be contained within the fenced Asarco facility and will be kept secured

H so that people or animals do not disturb the cap. Site access by ongoing plant or demolition

operations will be limited through the use of barricades, barrier tape, or temporary fencing.

• Plant personnel will advise contractors conducting site activities of access limits within or

near capped areas.

2.6.3 Site Maintenance

I As shown in Table 2-2, there are four different types of maintenance tasks listed by priority

rather than by frequency. Table 2-2 is provided as a guide to prioritize the different types of

B maintenance activities in proper perspective. The different types of maintenance are also

discussed in the following subsections.

0
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TABLE 2-2. PRIORITY OF MAINTENANCE TASKS

Priority

1

2

3

4

Type of Maintenance

Emergency

Preventative

Corrective

Housekeeping

Description and Example

A situation requiring immediate attention (for
example, fire or flood).

Scheduled inspection and minor repairs
carried out during inspection (for example,
cleaning of membrane liner).

Corrective maintenance required as a direct
result of scheduled inspection (for example,
repair of torn membrane liner).

Routine housekeeping of buildings and
grounds (for example, disposal of debris and
general housekeeping).

1. Emergency maintenance - Emergencies are situations arising unexpectedly that require

urgent attention. Often, immediate response must be provided to avert potential serious

damage. Provisions for emergency repair/damage control activities must therefore be in-

place prior to the occurrence. Toward this end, an Emergency Contacts list will be prepared

and kept current, and include local emergency response organizations, assigned maintenance

personnel, and agency and owner representatives. Table 2-3 provides a partial list of

emergency contacts.

2. Preventative maintenance - Preventative maintenance will be performed to extend the life of

equipment and structures. With the exception of routine surveillance and inspections,

preventative maintenance tasks should be scheduled in accordance with the

recommendations of the material and equipment manufacturers. Scheduled inspection and

maintenance of all site facilities will help ensure that potential problems are discovered and

corrected before they become serious, as well as providing for the performance of

periodically required upkeep. During routine inspections, the Asarco personnel should be

alert for any abnormal conditions, which could indicate potential problems.
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3. Corrective maintenance - Corrective maintenance consists of repair and other non-routine

maintenance. Asarco personnel must always be ready to handle these tasks as the need

arises. Corrective maintenance procedures should follow the equipment or material

manufacturer's recommendations. In planning for the corrective maintenance, arrange for

the assistance of an engineer or manufacturer's representative, if necessary.

4. Housekeeping^- Maintaining well-kept facilities indicates pride on the part of the Asarco

personnel, and provides for good and efficient operations. Well-kept property cultivates

good neighbor relations with adjacent property owners. Housekeeping tasks may include

collecting/disposing of litter or debris and maintaining access barriers.

TABLE 2-3. EMERGENCY NOTIFICATION

CONTACTS AND PHONE NUMBERS

1

I
B
c

General Emergency Numbers:

Fire Department

Ambulance

Police

911

911

911

Corporate Resources:

ASARCO LLC

Elaine Cox

Jon Nickel

(East Helena Smelter)

(East Helena Smelter)

(406) 227-4098

(406) 227-4529

Other Resources:

U.S. EPA (24-hour emergency)

Superfund/RCRA Hotline

(206) 553-1263

(800) 424-9346
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U 3.0 SCHEDULE

f!
ti As described above, the Phase 1 demolition activities are substantially complete. The Phase

p 2 and 3 cleaning and demolition actions are scheduled for completion by the end of calendar

to year 2006. The soil sampling activities are expected to be conducted as soon as this Work

f
Plan has been reviewed and approved. The installation of the interim cap is anticipated to be

implemented as soon as this Work Plan is approved. Both activities are time critical with it

P* being desirable to have the sample program and cap complete before the advent of

** precipitation or snow fall on exposed footprint areas.

0

fl
M

f!
y

Hy
Hy

0
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WORK PLAN ADDENDUM

PHASE 1 DEMOLITION AREAS,
SOIL SAMPLING SITES

INTERIM CAP, AND
DRAINAGE PLAN

FIGURE

2-1
UPDATE TIME: 3:53PM
SDP \HEL\092006\l:\Land Projects\603201 \dwg\603201 H01 l.dwg

Hydro metrics, Inc.
Consulting Scientists and Engineers



POWER HOUSE

BULLION CASTING

GRATED DRAINAGE
CHANNEL

GRATED DRAINAGE
CHANNEL

BLAST FURNACE BLDG

GROSSING PLANT

BLAST FURNACE FLUE

BLAST FURNACE FLUE

i

SPEIJ5S GRANUW*ON P\\
I

SPEiSS LOADOUT

MAIN N.G.

VALVE HOUSE

LEGEND
SURFACE WATER DRAINAGE INLET AREAS
(GRAVITY FLOW) CONVEYOR

ESTIMATED INTERIM CAPPED AREAS PHASE 2 DEMOLITION AREAS,
SOIL SAMPLING SITES (PENDING),

INTERIM CAP,
AND DRAINAGE PLAN

ASARC0 LLC
EAST HELENA SMELTER

2006 INTERIM MEASURES
WORK PLAN ADDENDUM

SURFACE WATER DRAINAGE FLOW IN INTERIM
CAPPED AREAS

UPDATE TIME: 1 1 : 1 SAM
SDP \HEL\091806\l:\Land Projects\603201 \dwg\603201H014.dwg

Hydrometrics, Inc.
Consulting Scientists and Engineers
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& DUST

STORAGE

CLARIFIER

ILDiNG

PUMP TANK

BUILDING

DUST TRANSFER

MIST PRECIPITATOR

BUILDING

ACID PLANT
CONTROL ROOM

98%ACID
LOADING

LEGEND

SURFACE WATER DRAINGE INLET AREAS
(GRAVITY FLOW)

ESTIMATED INTERIM CAPPED AREAS

PHASE 3 DEMOLITION AREAS,
SOIL SAMPLING SITES (PENDING),

INTERIM CAP, AND
DRAINAGE PLAN

ASARCO LLC
EAST HELENA SMELTER

2006 INTERIM MEASURES
WORK PLAN ADDENDUM

SURFACE WATER DRAINAGE FLOW IN INTERIM
CAPPED AREAS

UPDATE TIME: 9:01AM
SDP \HEL\091806\l:\Land Projects\603201 \dwg\603201 H013.dwg

Hydrometrics, Inc.
Consulting Scientists and Engineers
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SANDBAGS 5' O.C.

24MILORRPE
MINIMUM 10 OUNCE NON-WOVEN GEOTEXTILE

PREPARED SUBGRADE

-24MILORRPE

CONCRETE SLAB

TYPICAL CROSS SECTION OF INTERM COVER
NOTES:
1. BRING ALL LOW AREAS AND DEPRESSIONS UP TO GRADE WITH SUITABLE FILL MATERIAL. ON-SITE

GRANULAR SLAG MAY BE USED.
2. PREPARE SUBGRADE BY REMOVING ANY EXPOSED METAL, SHARP OBJECTS, OR ROOTS. SUBGRADE

SHALL ALSO BE GRADED TO DRAIN TO STORMWATER DRAINS.
3. NON-WOVEN GEOTEXTILE SHALL BE OVERLAPPED A MINIMUM OF 12 INCHES.
4. REINFORCED POLYETHYLENE (RPE) GEOMEMBRANE SHALL BE OVERLAPPED A MINIMUM OF 18 INCHES

AT ALL SEAMS. A 6 INCH REINFORCED BUTYL RUBBER SEAMING TAPE SHALL BE USED TO SEAM OVER
THE OVERLAP WITH 3 INCHES OF TAPE COVERING EACH LINER. SEAMS MUST BE CLEAN, DRY AND WARM
PRIOR TO TAPING.

5. AREAS WHERE LINERS WILL BUTT AGAINST CONCRETE FOUNDATIONS SHALL BE ATTACHED WITH A
MINIMUM OF 6 INCH BUTYL RUBBER SEAMING TAPE WITH 3 INCHES OF TAPE COVERING THE LINER AND 3
INCHES OF TAPE COVERING THE CONCRETE. 2"X6" TREATED TIMBERS SHALL BE ATTACHED TO THE
LINER AND CONCRETE WITH CONCRETE ANCHOR BOLTS AS ADDITIONAL SUPPORT. A SIKA-FLEX CAULK
SHOULD BE USED TO SEAL ANY AREA NOT SEALED BY SEAMING TAPE.

MINIMUM 18" SEAM OVERLAP

LLJ

LU
CH
O

o
O

•SLOPE TO DRAIN INLETS

COMPACTED BACKFILL

CONCRETE ANCHOR BOLTS 2' OC

2X6 TREATED LUMBER

BOTTOM OF LINER SHALL BE AT
LEAST 12" BELOW GRADE

6" SEAMING TAPE (3" COVERING LINER
AND 3" COVERING CONCRETE

TYPICAL LINER ATTACHMENT TO CONCRETE

CONCRETE SLAB

•CONCRETE WALLS DEMOLISHED
AND REMOVED TO GRADE LEVEL

FILL ALL LOW AREAS AND JOINTS TO
GRADE WITH CONCRETE OR GROUT

ORP25 LINER

ORP25 LINER

TYPICAL CONCRETE WALL REMOVAL & SEAL

NOTE:
ALL LOW AREAS OR AREAS THAT DEMOLITION ACTIVITIES HAVE REDUCED SLABS
OR PAVEMENTS TO BELOW GRADE SHALL BE BROUGHT TO GRADE WITH
APPROVED FILL MATERIAL AND CAPPED WITH CONCRETE, GROUT, OR LINER
MATERIAL AND ALL JOINTS SEALED WITH A SIKA-FLEX CAULK.

6" SEAMING TAPE, OVERLAP 3"
OVER EACH LINER

TYPICAL LINER OVERLAP AND SEAM

NOTE:
LINER SEAMING TAPE SHALL BE 6" WIDE BUTYL RUBBER. ASARCO LLC

EAST HELENA SMELTER
2006 INTERIM MEASURES

WORK PLAN ADDENDUM

PHASE 1, PHASE 2 AND PHASE 3
INTERIM CAP DETAILS

FIGURE

2-4
UPDATE TIME: 3:19PM
SDP \HEL\091806\l:\l_and Projects\603201\dwg\603201H01 6.dwg

Hydrometrlcs, Inc.
Consulting Scientists and Engineers
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APPENDIX A

STANDARD OPERATING PROCEDURES (SOP)

FOR SURFACE SOIL SAMPLE COLLECTION
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SOP/Form
Number

EXPOSED AREA SOIL SAMPLE COLLECTION

AND ANALYSIS MATRIX

Title Key words

HF-SOP-2 Determination, Identification, and Description of
Field Sampling Sites

HF-SOP-4 Packing and Shipping Samples

HF-SOP-5 Chain-of-Custody

HF-SOP-7 Decontamination of Sampling Equipment

HF-SOP-29 Labeling and Documentation of Samples

HF-SOP-31 Field Notebooks

HF-SOP-5 8 Management and Validation of Field and
Laboratory Data

HS-SOP-6 Procedure For Collecting Surface Soil Samples

HS-SOP-13 Rinsate Blank Collection

HS-SOP-57 Soil Sampling Procedure For Test Pits

Sampling

Sampling

Documentation

Decontamination

Documentation

Documentation

Documentation

Soil

Sampling

Soil

§



APPENDIX B

** FUMED SLAG ANALYTICAL DATA

m

M

H:\Files\007 ASARCO\1054\RCRA Consent Decree - Imaddend092606.Doc\HLN\9/21/06\065
9/21/06 11:30 AM



4; ANALYTICAL SUMMARY REPORT

May 02, 2005

Tver Johnson

MT DEQ

PO Box 200901
Helena, MT 59620

Workorder No.: H05040130

Project Name: ASARCO Slag Pile

MAY 0 5 2005
•*..

Dept. of Enviro. Oualiry
Waste & Underground

Tank Management Bureau

Energy Laboratories Inc received the following 10 samples from MT DEQ on 4/14/2005 for analysis.

Sample ID Client Sample ID Collect Date Receive Date Matrii Test

H05040130-001 ASP01-B3 04/14/05 14:15 04/14/05 Solid Metals by ICP/ICPMS.. Total
Mercury in Solid By CYAA
Digestion, Total Metals
Digestion, Mercury by CVAA

H05040130-002 ASP02-B5 04/14/0514:21 04/14/05 Solid Same As Above

i

H05040130-003 ASP03-B14 04/14/05 14:28 04/14/05 Solid Metals by ICP/ICPMS, Total
Chloride, Sulfate
Mercury in Solid By CVAA
Moisture
Moisture
Poiy:alo:inated BiphecvU (PCB's)
PH
Digestion, Total Metals
Digestion.. Mercury by CVAA
Saturated Paste Extra::ion
Sonication Extraction
Soil Sonicat ion Extrsc-bc
Semi-Volat i le Organic Compounds, PAHs
Volatile Organics. M::hi3ol Extraction
S260-Volatile Organic Compounds • Short List

H05040130-004 ASP04-C4 04/14/05 14:37 04/14/05 Solid Metals by ICP/ICPMS.. Total
Mercury in Solid By CVAA
Digestion. Total Mete!;
Digestion, Mercury by CVAA

H05040130-005 ASP05-C9 04/14/05 14:44 04/14/05 Solid Metals by ICP/ICPMS.. Total
Chloride, Sulfate
Mercury in Solid By CVAA
Moisture
Moisture
Polychlor i ra ted Biph^-.is (PCB's)
PH
Digestion, Total Meta:;
Digestion, Mercury by CVAA
Saturated Paste Extrar.kn
Sonication Extractk-r;
SoiJ Sonication Extraction
Semi-Volat i le Orgack Compounds, PAHs
Volati le Organics, Me'-hacol Extraction
8260-Volatile Organic Compounds - Short List
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H0504C130-006 ASP06-D16

H05040130-007 ASP07-F3

H05040130-OOS ASPOS-G2

04/14/05 14:50 04/14/05 Solid Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA
Digestion, Total Metals
Digestion, Mercury by CVAA

04/14/05 14:57 04/14/05 Solid Same As Above

04/14/05 15:04 04/14/05 Solid Metals by ICP/ICPMS, Total
Chloride. Sulfate
Mercury in Solid By CVAA
Moisture
Moisture
Polychlorinatcd Biphenyls (PCB's)

PH
Digestion, Total Metals
Digestion, Mercury by CVAA
Saturated Paste Extraction
Sonication Extraction
Soil Sonication Extraction
Semi-Volatile Organic Compounds, PAHs
Volatile Organics, Methanol Extraction
8260-Volatile Organic Compounds - Short List

H05040130-009 ASP09-G4

H05040130-010 ASP10-H16

04/14/05 15:07 04/14/05 Solid Metals by ICP/ICPMS, Total
Mercury- in Solid By CVAA
Digestion, Total Metals
Digestion, Mercury by CVAA

04/14/05 15:15 04/14/05 Solid Same As Above

There were no problems with the analyses and all data for associated QC met EPA or laboratory specifications
except where noted in the Case Narrative or Report.

If you have any questions regarding these tests results, please call.

Report Approved By:_
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Client: MT DEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-001

Client Sample ID: ASP01-B3

LABORATORY ANALYTICAL REPORT

Report Date: 05 '02/05

Collection Date: 04/14/05 14:15

Date Received: 04/14/05

Matrix: Solid

n

y

Analyses

METALS, TOTAL

Antimony

Arsenic
Beryllium

Cadmium
Chromium

Cobalt

Iron

Lead
Manganese

Mercury

Nickel

Phosphorus
Selenium

Zinc

Result

34.9
130
ND
3.1

60.8
164

196000
134

11400
ND

8.4

652
6.4

13200

Units Qual

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg
mg/kg D

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

MCL/

RL QCL

5.0
5.0
5.0
1.0
5.0
5.0
40
5.0
5.0
1.0
5.0
10
5.0
5.0

Method

SW6020

SW6020
SW6010B

SW6010B
SW6010B

SW6010B

SW6010B

SW6010B

SW6010B

SW7471A

SW6010B

SW6010B

SW6020

SW5010B

Analysis Date / By

04/27/05 00:49 / rlh

04/27/05 00:49 / rlh

04/22/05 03:48 /jjw

04/20/05 19:24 /jjw

04/20/05 19:24 /jjw
04/20'05 19:24 /jjw

04/20/05 19:28 /jjw
04/20/05 19:28 /jjw

04/22/05 03:48 /jjw

04/25/051 3:51 / KC
04/20/05 19:24 /jjw

04/22/05 03:48 / jjw
04 '27/05 00:49 /rlh

0420/05 19:28 /jjw

s

Report
Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit
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Client: MT DEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-002

Client Sample ID: ASP02-B5

$-442-0712 fax • helena@energylsb.com

LABORATORY ANALYTICAL REPORT

Report Date: 05 02/05

Collection Date: 04 14/05 14:21

Date Received: 04 14/05

Matrix: Solid

0
Analyses

METALS, TOTAL
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Phosphorus
Selenium
Zinc

Result

46.7
135
ND
4.1

59.4

207
243000

140
11700

ND
20.4

584
8.5

16900

Units Qual

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg D
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

MCL/

RL QCL

5.0
5.0
5.0
1.0
5.0
5.0
80
5.0
5.0
1.0
5.0
10
5.0
5.0

Method

SW6020
SW6020
SW6010B
SW6010B
SW6010B
SW6010B
SW6010B
SW6010B
SW6010B
SW7471A
SW6020
SW6010B
SW6020
SW6010B

Analysis Date /By

04/27/05 00:56 / rlh
04/27/05 00:56 /rlh
04/22/0503:51 /jjw
04/20/05 19:32 /jjw
04/20/05 19:32 /jjw
04/20/05 19:32 /jjw
04/22/05 03:51 /jjw
04/20/05 19:32 /jjw
04/22/05 03:5 1/ jjw
04/25/05 13:57/KC
04/27/05 00:56 / rlh
04/22/05 03:51 /jjw
04/27/05 00:56 / rlh
04/22/0503:51 /jjw

Report
Definitions:

RL - Analyte reporting limit.

QCL - Quality contro! limit.

D • RL increased due to sample matrix interference.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limi'.
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LABORATORY ANALYTICAL REPORT

P
L
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Client: MT DEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-003

Client Sample ID: ASP03-B14

Report Dale: 05/02/05

Collection Date: 0-4/14/05 14:28

Date Received: 04/14/05

Matr ix: Solid

MCL/
Analyses

PHYSICAL CHARACTERISTICS

Moisture

CHEMICAL CHARACTERISTICS

pH. 1:2
Chloride, 1:2

METALS, TOTAL
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Phosphorus
Selenium
Zinc

VOLATILE ORGANIC COMPOUNDS
Bromoform
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethy! vinyl ether
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Chlorodibromomethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzsne

Report RL - Analyte reporting limit.
Definitions: QCL . Qua|jty control limit.

Result

0.500

8.6
1.99

33.7
118
ND
2.6

67.1
117

264000
63.8

13200
ND
14.5
612
8.4

13500

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units

wt%

s.u.
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Qual RL

0.0100

0.1
1.00

5.0
5.0
5.0
1.0
5.0
5.0

D 80
5.0
5.0
1.0
5.0
10
5.0
5.0

0.20
0.20
0.20
0.20

0.20
0.20
0.20
0.20

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

QCL Method

SW3550A

ASA10-3
ASA10-3

SW6020
SW6020
SW60103
SW6010B
SW60105
SW6010B
SW60103
SW601C5
SW601J:
SW747:A
SW602D
SW60105
SWS02C
SW60105

SW826C5
SW82503
SW825DE
SW826GB
SW82S03
SWS2505
SW82505
SWB2502
SW825:>=
SW825:=
SW82S:=
SW826CB
SW52SOB
SW825CE
SW826j5
SW82SG5
SW82505
SW8260B

Analysis Date / By

04/22/05 03:1 5 / MC

04/25/05 16:18 / srm
04/26/05 11.49/qed

04/27/05 01:03 /rlh
04/27/05 01 :03 / rlh
04/22/05 04:02 /jjw
04/20/05 19:35 /jjw
04/20/05 19: 35 / j jw
04/20/05 19:35 /jjw
04/22/05 04:02 / j jw
04/20/05 19:35 / iiw
04/22/05 04:02,' jjw
04/25/0513:59 /KG
04/27/05 01 :03 / :lh
04/22/05 04:02 /jjw
04/27/05 01 :03 / rlh
04/22/05 04:02 /jjw

04/21/05 16:42 / t r r
04/21/05 16:42 / t r r
04/21/05 16:42 / trr
04/21/05 16:42 /trr
04/21/05 16:42 / t r r
04/21/05 16:42 / trr
04/21/05 16:42 / t r r
04/21/05 16:42 / t r r
04/21/05 16:42 / trr
04/21/05 16:42 / trr
04/21/05 16:42 / trr
04/21/05 16:42 / tr
04/21/05 16:42 / t r r
04/21/05 16:42 / fr
04/21/05 16:42 / t:r
04/21/05 16:42 / trr
04/21/05 16:42 / t i r
04/21/05 16:42 / t r r

MCL - Maximum contaminant \^i^\.

ND - Not delected a1, the reports:: lirrii'..



877-472-0711 • 406-*4:-071t • 406-442-0712 fax- helena@energ/l*b.com

LABORATORY ANALYTICAL REPORT
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Client: MT DEQ

Project: ASARCO Slag Pile

Lai) ID: H05040130-003

Client Sample ID: ASP03-B14

Report Date: 0502/05

Collection Date: 04'14'05 14:28

Date Received: 04 14'05

Matrix: SoliJ

I

i

Analyses

VOLATILE ORGANIC COMPOUNDS

1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1.1-Dichloroethane
1,2-Dichloroethane
cis-1 ,2-Dichloroethene
1,1-Dichloroethene
trans-1 ,2-Dichloroethene
1,2-Dichloropropane
1 ,3-Dichloropropane
2.2-Dichloropropane
1,1-Dichloropropene
cis-1 ,3-Dichloropropene
trans-1 ,3-Dichloropropene
Ethylbenzene
Methyl tsrt-butyl ether (MTBE)
Methylene chloride
Methyl ethyl ketone
Styrene
1,1.1 ,2-Tetrachloroethane
1 , 1 ,2.2-Tetrachloroethane
Tetrachloroethene
Toluene
1 ,1 ,1 -Thchloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 ,2,3-Trichloropropane
Vinyl chloride
m-i-p-Xylenes
o-Xylene

Surr: p-Bromofluorobenzene
Surr: Dibromofluoromethane
Surr. 1,2-Dichloroethane-d4
Surr Toluene-d8

SEMI-VOLATILE ORGANIC COMPOUNDS

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a;antriracene

Report RL - Analyte reporting limit.
Definitions: QCL . Quality control limit.

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
134
116
114

120

ND
ND
ND
ND

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg'kg
mg'kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
%REC
%REC
%REC
%REC

mg/kg
mg/kg
mg/kg
mg/kg

MCL/
Qual RL QCL

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
4.0

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

78-160
70-132
60-135
75-13S

0.33
0.33
0.33
0.33

MCL - Maximum con

ND - Not detected at

Method

SW82608
SWS260B
SWS260B
SW6260B
SWS2608
SW8260B
SW8260B
SW8260B
SW8260B
SWS260B
SWS260B
SW8260B
SWS260B
SWS260B
SWS260B
SWS260B
SWS2603
SW8260B
SWS260B
SW3260B
SW8260B
SW8260B
SW8260B
SW8260B
SW8260B
SW3260B
SW3260B
SW8260B
SW3260B
SW8260B
SW8260B
SW3260B
SW8260B
SW8260B
SW3260B

SW3270C
SW3270C
SWS270C
SW3270C

taminant level.

the reporting limit

Analysis Date / By

04/21/05 16:42 / trr
04.71/05 16:42 /trr
04/21/05 16:42 /trr
04/21/05 16:42 /trr
04 '21/05 16:42 /trr
04/21/05 16:42 /trr
04/21/05 16:42 /trr
04/21/05 16:42 /trr
04/21/05 16:42 /trr
04/21/05 16:42 /trr
04/21/05 16:42 /trr
04/21/05 16:42 /trr
04 '21/05 16:42 /trr
04 '2 1/05 16:42 /trr
04 '2 1/05 16:42 /trr
0-71/05 16:42 / trr
0471/05 16:42 / trr
"4 '21/05 16:42 /trr
04.71/05 16:42 / trr
0471/05 16:42 /trr
0471/05 16:42 /trr
04 '2 1/05 16:42 /trr
0471/05 16:42 / trr
04,7 1/05 16:42 / t rr
0471/05 16:42 /trr
04 '21/05 16:42 / trr
047 1/05 16:42 /trr
04 '2 1/05 16:42 /trr
04. 7 1/05 16:42 /trr
04/21/05 16:42 /trr
04 7 1/05 16:42 /trr
04/21/05 16:42 /trr
C'4'21/05 16:42 /trr
V- 7 1/05 16:42 /trr
'.•471/05 16:42 / t rr

:-47l/05 13:55/sm
0.4 7 1/05 13:55/sm
04:21/05 13:55/sm
04.71/05 13:55/sm
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LABORATORY ANALYTICAL REPORT

c
0
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Client: MT DEQ

Project: AS ARCO Slag Pile

Lab ID: H05040130-003

Client Sample ID: ASP03-B14

Report P.itc: 05/02/05

Collection Date: 04/14/05 14:28

Date Received: 04/14/05

Matr ix : Solid

Analyses

SEMI-VOLATILE ORGANIC COMPOUNDS

Benzo(a)pyrene
6enzo(b)fiuoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Surr: 2-Fluorobiphenyl
Surr: Nitrobenzene-d5
Surr: Terphenyl-dK

POLYCHLORINATED BIPHENYLS (PCB'S)
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

Surr: Decachlorobiphenyl
Surr: Tetrachloro-m-xylene

Result

NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

82.5
83.7
9S.6

ND
ND
ND
ND
ND
ND

ND
ND
ND

96.0
86.0

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Vg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
%REC
%REC
%REC

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
%REC

%REC

MCL/
Qual RL QCL

0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33

30-115
23-120
1S-137

0.017
0.017
0.017
0.017
0.017
0.017

0.017
0017

0.017
50-126
42-115

Method

SWS270C
SWS270C
SVVS270C
SWS270C
SWS270C
SWS270C
SWS270C
SWS270C
SWS270C
SWS270C
SWS270C
SWS270C
SWS270C
SWS2-OC
SWS2"C

SWSC-2
SWSOE:
SW80;2
SW8052
SWSOc2
SW80i2
SW83E2
SW80c2
SW80-.2
SW80c2
SW80-:2

Analysis Date / liv

04/21/05 13:56 / sm
04/21/05 13:5G/sm
04/21/05 13:56 / sm
04/21/05 13:56 / sm
04/21/05 13.55 / sm
04/21/05 13:56 / sm
04/21/05 13:55 / sm
04/21/05 13:56 / sm
04/21/05 13:56/srn
04/21/051 3:55 / sm
04/21/05 13:55 / sm
04/21/05 13:55/sm
04/21/05 13:55 / sm
04/21/05 13:56 / sm
04/21/05 13:55 srr,

04/24/05 03:1 3 / i?w
04/24/05 03:1 3 / law
04/24/05 03:1 3 / law
04/2 4/05 03:1 3 / law
04/2 4/05 03: 13, ' law

04/24/0503:13, law
04/24/05 03:13 / law
04/24/05 03:1 3 / la-.v
04/24/05 03:1 3 / law
04/24/05 03:1 3 / law
04/24/05 03:1 3 / law

Sample extract received a Sulfuric Acid Clean-up (EPA Method 3665) and a Sulfur Clean-up (EPA Method 3650) prior to a-,«/3 3

Report RL - Analyte reporting limit
IX-finitions: QCL - Quality control limit.

MCL - Maximum contaminant /?/=!

ND - Not detected at the repc-ir-. limit.

0



* .

- n »
677-472-0711 • 406-442-0711 • 406-^42-0712 fax- helena@energylab.com

Client: MT DEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-004

Client Sample ID: ASP04-C4

LABORATORY ANALYTICAL REPORT

Report Date: 05/02/05

Collection Date: 04/14/05 14:37

Date Received: 04-'14.'05

Matrix: Solid

ffy

ft

M

Analyses

METALS, TOTAL

Antimony

Arsenic

Beryllium
Cadmium
Chromium

Cobalt

Iron

Lead
Manganese

Mercury

Nickel

Phosphorus

Selenium

Zinc

Result

43.5

155

ND

5.1
71.2

212

273000

364

12200

ND

22.9

586
12.1

17900

Units Qual

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg D

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

MCL/
RL QCL

5.0

5.0

5.0

1.0
5.0

5.0

80

5.0

5.0

1.0

5.0

10

5.0

5.0

Method

SW6020

SW6020

SW6010B

SW6010B
SW6010B

SW6010B

SW6010B
SW6010B

SW6010B

SW7471A

SW6020

SWS010B

SW6020

SWS010B

Analysis Date / By

04/27/05 01. -10/rlh

04/27/05 01 :10/r!h

04/22/05 04:06 / j jw
04/20/05 19:39/jjw

04/20/05 19:39/jjw
04/20/05 19:39 /j jw

04/22/05 04:06 /jjw

04/20'05 19:39 /j jw

04/22/05 04. '06 /j jw

04/25/05 14:01 / KC

04/27/05 01: 10/rlh

04/22'05 04:06 /j jw

04/27/05 01:10/rlh
04/22'05 04:06 / j jw

y

Report
Defiaitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level

ND - Not detected at the reporting linit.
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877-472-0711 • 406-442-0711 • 406-^-^2-0712 fax • helena@energylah.com

LABORATORY ANALYTICAL REPORT

c
0
0

Client: MT DEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-005

Client Sample ID: ASP05-C9

Analyses

PHYSICAL CHARACTERISTICS
Moisture

Report Date: 05/02/05

Collection Date: 04/14/05 14:44

Date Received: 04/14/05

Matr ix: Solid

Result Units
MCL/

Qual RL QCL Method

0.800 wt% 0.0100

Analysis Date / Bv

SW3550A 04/22/05 08:15 / MC

ny

0

CHEMICAL CHARACTERISTICS

pH, 1:2
Chloride, 1:2

METALS, TOTAL

Antimony

Arsenic

Beryllium

Cadmium

Chromium

Cobalt
Iron

Lead

Manganese

Mercury

Nickel

Phosphorus

Selenium
Zinc

VOLATILE ORGANIC COMPOUNDS

Bromoform

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromomethane
Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethyl vinyl ether

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

Chlorodibromomethane

1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene

9.0

2.89

37.1
117

ND

3.1

74.4
153

2S2000

160

11300
ND

15.9
707

12.7
1S500

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

s.u.
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

rag 'kg
mg.'kg

mg/kg

mg/kg

mg.'kg
mg/kg

mg/kg

mg.'kg

mg.'kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg.'kg

mg/kg

mg.'kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

1.00

5.0

5.0

5.0

1.0

5.0

5.0

D 80
5.0

5.0

1.0

5.0

10

5.0

5.0

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

0.20
0.20
0.20
0.20
0.20
0.20

Report
Dcfmitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

ASA10-3
ASA10-3

SW6020

SW6020

SW6010B

SW60103

SW60103

SW601G5
SWS010S

SW50105

SW501G3
SW7471A

SW6020

SW60103

SW6020

SW60103

SWS25:S

SW8250E

SW82505

SW626D3

SW825G5

SW82503

SWS2603

SW82503

SW325G3

SW82S05

SW825G5

SW326G5

SW82505

SW825G5

SW825G3

SW825G5

SWS2503

SW82503

MCL • Maximum contaminant Isvs'

ND - Not detected at the reporting !ini!

04/25/05 16:18/srm

04/26/05 12:13/qed

04/27/05 01:44/rlh

04/27/05 01:44 / rlh
04/22/05 04:13/j jw

04/20/05 19:42/jjw

04/20/05 19:42/jjw

04/20/05 19:42/jjw

04/22/05 04:13/ji//

04/20/05 19-42.'j;..v

04;'22/0504:13/j;A-

04/25/05 14:04 / K.C
04/27/05 01:44/ rlri

04/22/05 04:13/j j>v

04/27/05 01:44/rlh

04/22/05 04:13/j jw

04/21/05 17:16 MIT
04/21/05 17:16/trr

04/21/05 17:15/trr

04/21/05 17:16/trr

04/21/05 17:15/trr

04/21/05 17:16/trr

04/21/05 17:16/trr

04/21/05 17:16/trr

04/21/05 17:16 / fr

04/21/05 17:15 Mr

04/21/05 17:15/ t r r

04/21/05 17:16 Mr;

04/21/05 17.16; i,"

04/21/05 17:15 Mr

04/21/05 17:16 M.'

04/21/05 17:16 Mi;

04/21/05 17:16/trr

04/21/05 17:16 Miv
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LABORATORY ANALYTICAL REPORT

Client: MT DEQ
Project: ASARCO Slag Pile

Lab ID: H05040130-005

Client Sample ID: ASP05-C9

Report Date: 05/02/05

Collection Date: O4.'14'05 14:44

Date Received: 04 14'05

Matrix: Solid

Analyses

VOLATILE ORGANIC COMPOUNDS
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodifluoromethane
1.1-Dichloroethane
1 ,2-Dichloroethane
cis-1 ,2-Dichloroethene
1,1-Dichloroethene
trans-1 ,2-Dichloroethene
1 ,2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
cis-1 ,3-Dichloropropene
trans-1 .3-Dichloropropene
Ethylbeniene
Methyl tert-butyl ether (MTBE)
Methylene chloride
Methyl ethyl ketone
Styrene
1 ,1 ,1 ,2-Tetrachloroethane
1 , 1 ,2.2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 ,2,3-Trichloropropane
Vinyl chloride
m+p-Xylenes
o-Xylene

Surr: p-Bromofluorobenzene
Surr: Dibromofluoromethane
Surr. 1 ,2-Dichloroethane-d4
Surr. Toluene-d8

SEMI-VOLATILE ORGANIC COMPOUNDS

Acenaphthene
Acenaphthylene
Anthracene
Benzofa;anthracene

Report RL - Analyte reporting limit.
Definiiions: QQL - Quality control limit.

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
116
104
104
104

ND
ND
ND
ND

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
%REC
%REC
%REC
%REC

mg/kg
mg/kg
mg/kg
mg/kg

MCL/

Qual RL QCL

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
4.0

0.20
0.20
0.20
0.20
0.20

0.20
0.20
0.20
0.20
0.20
0.20
0.20

0.20
78-160
70-132
60-136
75-138

0.33
0.33
0.33
0.33

MCL - Maximum con

ND - Not detected at

Method

SWS260B
SWS260B
SWS260B
SWS260B
SWS260B
SWS260B
SW8260B
SW8260B
SW8260B
SWS260B
SW8260B
SW8260B
SW8250B
SWS260B
SWS260B
SVVS260B
SW6260B
SW8260B
SWS260B
SW6260B
SW82SOB
SW8260B
SW8260B
SW8260B
SW8260B
SW3260B
SW8260B
SW62608
SW8260B
SW8260B
SW8260B
SW8260B
SW8260B
SW3250B
SW8260B

SW3270C
SW3270C
SWS270C
SW3270C

taminant level.

the reporting limit.

Analysis Date / By

04.7 1/051 7:16 / trr
04.21/05 17:16 /trr
04,21/05 17: 16 / trr
0421/05 17:16 /trr
0421/05 17:16 /trr
0421/05 17:16 /trr
0421/05 17:16 / trr
04 21/05 17:16 /trr
04.21/05 17: 16 /trr
04.21/05 17: 16 /trr
04.21/05 17:16 /trr
0421/05 17:16 /trr
0421/05 17:16 /trr
0421/05 17:16 /trr
0421/05 17:16 / t r r
G421/05 17:16 / t r r
:4 21 .'05 17:16 / trr
04.21/05 17:15 / t r r
04 2 1/05 17:16 / t rr
04 2 1/05 17:1 5 /trr
04.21/05 17:1 6 /trr
0421/05 17:16 /trr
0^21/05 17:1 5 /trr
04 2 1/05 17:15 / trr
0421/05 17:16 /trr
0421/05 17:16 /trr
0421/05 17:16/trr
04 2 1/05 17: 16 / trr
04.2 1/05 17:16 /trr

0421/05 17:15 /trr
0421/05 17:16 /trr
0421/05 17:16 / t rr
0421/05 17:15 /trr
:421/05 17:1 5 /trr
:4 21/05 17:1 5 / t r r

'-4 -21/05 14:39 /sm
:4 21/05 14:39 /sm

0421/05 14:39 / sm
S4 '21/05 14:39 / sm

ny
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Client: MT DEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-005

Client Sample ID: ASP05-C9

LABORATORY ANALYTICAL REPORT

Report Date: 05/02/05

Collection Date: 04/14/05 14:44

Date Received: 04/14/05

Matrix: Solid

I

I

Analyses

SEMI-VOLATILE ORGANIC COMPOUNDS

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

lndeno(1 ,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Surr: 2-Fluorobiphenyl

Surr: Nitrobenzene-d5

Surr: Terphenyl-d14

POLYCHLORINATED BIPHENYLS (PCB'S)

Aroclor 1016

Aroclor1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1 250

Aroclor 1262

Aroclor 1268

Surr: Decachlorobiphenyl

Surr: Tetrachloro-m-xylene

Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

88.6

66. S

93.9

ND

ND

ND

ND

ND

ND

ND

ND'

ND

140

108

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%REC

%REC

%REC

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%REC

%REC

MCL/

Qual RL QCL

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

0.33

30-115

23-120

1 8-1 37

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

S 50-126

42-115

Method

SWS270C

SW8270C

SWS270C

SW8270C

SW8270C

SWS270C

SWS270C

SW8270C

SWS270C

SWS270C

SW8270C

SW8270C

SWS270C

SWS270C

SW8270C

SW8082

SW80S2

SW8082

SW8082

SWS082

SW3082

SW80S2

SW80S2

SW8082

SW8082

SW30S2

Analysis Date / By

04/21/05 14:39 / sm

04/21/05 14:39 Ism

04/21/05 14:39 / sm

04/21/05 14:39/sm

04/21/05 14:39 / sm

04/21/05 14:39/sm

04/21/05 14:39 /sm

0421/05 14:39 / sm

04/21/05 14:39 / sm

04/21/05 14:39 /sm

04/21/05 14:39 /sm

04.21/05 14:39 / sm

04.21/05 14:39 /sm

04.21/05 14:39 / sm

04.21/05 14:39 / sm

04:24/05 03:40 / law

04/24/05 03:40 / law

04 24/05 03:40 / law

04.24/05 03:40 / law

04 '24/05 03:40 /law

04/24/05 03:40 / law

04 24/05 03:40 /law

04.24/05 03:40 / law

04/24/05 03:40 / law

04 24/05 03:40 /law

04 24/05 03:40 / law

Sample extract received a Sulfuric Acid Clean-up (EPA Method 3655) and a Sulfur Clean-up (EPA Method 3660) prior to analysis.

Report RL - Analyte reporting limit.

Definitions: QCL - Quality control limit.

S • Spike recovery outside of advisory limits.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit
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877-472-0711 • 406-442-0711 • 406-442-0712 fax- helena@energy!ab.com

Client: MT DEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-006

Client Sample ID: ASP06-D16

LABORATORY ANALYTICAL REPORT

Report Date: 05 02/05

Collection Date: 04 14/05 14:50

Date Received: 04 14/05

Matr ix: Solid

I

Analyses

METALS, TOTAL

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Phosphorus
Selenium
Zinc

Result

42.5
130
ND
2.2

6S.4
173

305000
55.5

11800
ND

18.8
647
11.0

19100

Units

mg/kg
rng/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg.'kg
mg/kg
mg/kg
mg.'kg
mg/kg

MCL/

Qual RL QCL

5.0
5.0
5.0
1.0
5.0
5.0

D 80
5.0
5.0
1.0
5.0
10
5.0
5.0

Method

SWS020
SW6020
SW5010B
SW6010B
SW6010B
SW6010B
SW5010B
SW6010B
SW6010B
SW7471A
SW5020
SWS010B
SWS020
SW5010B

Analysis Date / By

0-427/0501:51 / rlh
04/27/0501:51 /rlh
04.22/05 04: 17 /jjw
04/20/05 19:46 /jjw
04/20/05 19:46 /jjw
04/20/05 19:46 /jjw
04 '22/05 04:17 /jjw
04/20/05 19:46 /jjw
0422/05 04:17 /jjw
04/25/05 14:06 / KC
0427/05 01:51 /rlh
0-4,22/0504:1 7 /jjw
C-4.27/C5 01:51 /rlh
0422/05 04:17 /jjw

i

Report
Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limi'.



I.

f!y

fy

* J'1y »f 9- *

877-472-0711
wiJ - J * LM
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Client: MT DEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-007

Client Sample ID: ASP07-F3

LABORATORY ANALYTICAL REPORT

Report Date: 05/02/05

Collection Date: 04 14'05 14:57

Date Received: 04 14'05

Matr ix: Solid

i
i

Analyses

METALS, TOTAL
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Phosphorus
Selenium
Zinc

Result

42.7

102

ND

1.9

70.5

171

2S6000
45.3

12100

ND

17.4

578

13.8

19100

Units Qual

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg D
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

MCU
RL QCL

5.0
5.0
5.0
1.0
5.0
5.0
80
5.0
5.0
1.0
5.0
10
5.0
5.0

Method

SW6020
SW6020
SW6010B
SW6010B
SW6010B
SW6010B
SW6010B
SW6010B
SW6010B
SW7471A
SW6020
SW6010B
SW6020
SW6010B

Analysis Date / By

04/27/05 01 :58/rlh
04/27/05 01 :58/rlh
04/22/05 04:20 / j jw
04/20/05 19:49 /jjw
04/20/05 19:49 /jjw
04/20/05 19:49 /jjw
04/22/05 04:20 /jjw
04/20/05 19:49 /jjw
04/22/05 04:20 / jjw
04/25/05 14:10 / KC
04/27/05 01 :58/rlh
04/22/05 04:20 / jjw
04/27/05 01 :58/rlh
04.22/05 04:20 / jjw

Report
Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.

ND • Not detected at the reporting limit

i
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877-472-0711 • 406-442-0711 • 406-442-0712 fax- helena@energytab.com

Client: MTDEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-008

Client Sample ID: ASP08-G2

LABORATORY ANALYTICAL REPORT

Report Date: 05 '02/05

Collection Date: 04/14/05 15:04

Date Received: 04 14/05

Matrix: Solid

f!
M

i

Analyses

PHYSICAL CHARACTERISTICS

Moisture

CHEMICAL CHARACTERISTICS

pH. 1:2

Chloride, 1:2

METALS, TOTAL

Antimony

Arsenic

Beryllium

Cadmium

Chromium

Cobalt
Iron

Lead

Manganese
Mercury

Nickel

Phosphorus

Selenium

Zinc

VOLATILE ORGANIC COMPOUNDS

Bromoform

Benzene

Bromobenzene
Bromochloromethane

Bromodichloromethane

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethyl vinyl ether

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

Chlorodibromomethane

1.2-Dibromoethane

Dibromomethane

1 ,2-Dichlorobenzene

Report RL - Analyte reporting limit.
Definitions: QCI_ - Quality control limit.

Result

- 0.800

9.2

1.06

43.8

119

ND

2.5

59.8
194

290000

115

1310C

ND

17.9

720

9.9

21100

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Units

wt%

s.u.
mg/kg

mg/kg
mg/kg

mg/kg

mgAg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

MCL/
Qual RL QCL

0.0100

0.1

1.00

5.0

5.0

5.0

1.0

5.0

5.0

D 80

5.0

5.0

1.0

5.0

10

5.0

5.0

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

Method

SW3550A

ASA10-3

ASA10-3

SW6020

SW6020

SW6010B

SW6010B

SW6010B
SW6010B

SW6010B

SWS010B

SW3010B

SW7471A

SW6020

SW6010B

SW6020

SW6010B

SW8260B

SW8260B

SW8260B

SW8260B

SW8260B

SW8260B

SW8260B

SW8260B

SW8260B

SW8260B

SW8260B

SW8260B

SW3260B

SW8260B

SW3260B

SW8260B

SW3260B

SW3260B

Analysis Date /By

- 04/22/05 08:15 / MC

04/25/05 16:1S/srm

04/26/05 12:48/qed

04/27/05 02:05 / rlh
04/27/05 02:05 / rlh

04/22/05 04:24 /jjw

04/20/05 20:00 /jjw

04/20/05 20:00 /jjw

04/20/05 20:00 /jjw

04/22/05 04:24 /jjw

04/20/05 20: 00 /jjw

04/22/05 04:24 /jjw

04/25'05 14:12 / KC

04/27/05 02:05 / rlh

04/22/05 04:24 /jjw

04/27/05 02:05 / rlh

04/22/05 04:24 /jjw

04/21/05 17:51/trr

04/21/05 17:51 / trr

04/21/05 17:51 /trr

04/21/05 17:51 /trr

04/21/05 17:51 /trr

04/21/05 17:51 /trr

04/21/05 17:51 / trr

04/21/05 17:51 / trr

04/21/05 17:51 /trr

04/21/05 17:51 / t r r

04/21/05 17:51 / t r r

04/2 1/05 17:51 /trr

04/21/05 17:51 /trr

04/2 1/05 17:51 / t r r

04/21/05 17:51 / t r r

04/21/05 17:51 / trr

04/21/05 17:51 / t r r

04/21/05 17:51 /trr

MCL • Maximum contaminant level.

ND - Not detected at the reporting hrni'.

D - RL increased due to sample matrix interference.
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LABORATORY ANALYTICAL REPORT

Client: MT DEQ Report Date:

Project: ASARCO Slag Pile Collection Date:

Lab ID: H05040130-008 Date Received:

Client Sample ID: ASP08-G2

Analyses

VOLATILE ORGANIC COMPOUNDS
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichioroethane
1,2-Dichioroethane
cis-1 ,2-Dichloroethene
1,1-Dichloroethene
trans-1 ,2-Dichloroethene
1,2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
cis-1 ,3-Dichloropropene
trans-1 ,3-Dichloropropene
Ethylbenrene
Methyl te.t-butyl ether (MTBE)
Methylene chloride
Methyl efiyl ketone
Styrene
1.1.1 ,2-Tetrachloroethane
1 ,1 ,2.2-Tetrachloroethane
Tetrachbroethene
Toluene
1 , 1 . 1 -Trichloroelhane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 ,2.3-Trichbropropane
Vinyl chloride
m+p-Xylenes
o-Xylene

Surr: p-Bromofluorobenzene
Surr Dibromofluoromethane
Surr 1.2-Dichloroethane-d4
SU.T: Toluene-d8

SEMI-VOLATILE ORGANIC COMPOUNDS

Acenaphtnene
Acenaphth/lene
Anthracene
Benzo(a;anthracene

Report RL - Analyte reporting limit.
Definitions: QCL . Qua||ty control limit.

Result

ND
NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

11c

10;

1C2

105

ND

ND

ND

ND

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgAg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
%REC
%REC
%REC
%REC

mg/kg
mg/kg
mg/kg
mg/kg

MCL/
Qual RL QCL

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
4.0

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

7S-160
70-132
6G-136
75-138

0.33
0.33

0.33
0.33

Matrix:

Method

SWS260B
SWS260B
SW3250B
SWS260B
SWS260B
SWS260B
SWS260B
SWS260B
SW8260B
SWS260B
SWS2SOB
SWS260B
SWS260B
SW82SOB
SWS250B
SW5250B
SWS250B
SWS2SOB
SW8250B
SW8260B
SWS230B
SWS260B
SW3250B
SW8260B
SW3260B
SW8260B
SW3260B
SW32SOB
SW82SOB
SW8260B
SW3260B
SW3260B
SW3260B
SW32508
SW3260B

SW3270C
SW2270C
SW3270C
SW3270C

05.02/05

04 14/05 15:04

04 14/05

Solid

Analysis Date / By

04.21/05 17:51 / trr
04/21/05 17:51 /trr
04.21/05 17:51 / trr
04/21/05 17:51 /trr
0421/05 17:51 /trr
04/2 1/05 17:51 /trr
0421/05 17:51 /trr
04.21/05 17:51 /trr
04,21/05 17:51 /trr
0421/05 17:51 /trr
04.21/05 17:51 /trr
0421/05 17:51 /trr
0421/05 17:51 /trr
0421/05 17:51 /trr
0421/05 17:51 /trr
0421/05 17:51 /trr
0421/05 17:51 / t r r
0421/05 17:51 /trr
421/05 17:51 /trr
421/05 17:51 /trr
•421/05 17:51 / trr
421/05 17:51 /trr .

0-42 1/05 17:51 / t rr
0421/05 17:51 /trr
C421/05 17:51 /trr
0^21/05 17:51 /trr
04/21/05 17:51 /trr
04 2 1/05 17:51 /trr
0^2 1/05 17:51 /trr
04/21/05 17:51 /trr
0421/05 17:51 /trr
04.21/05 17:51 /trr
7421/05 17:51 /trr
:•* 2 1/05 17:51 / t r r
;421/05 17:51 / t r r

0421/05 15:21 /sm
04/21/05 15:21 /sm
0421/05 15:21 / sm
-;4.21/05 15:21 /sm

MCL - Maximum contaminant level.

ND - No! detected at the reporting limit
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Client: MT DEQ
Project: ASARCO Slag Pile

Lah ID: H05040130-008
Client Sample ID: ASP08-G2

LABORATORY ANALYTICAL REPORT

Report Date: 05/02/05

Collection Date: 04'14.05 15:04

Date Received: 04'14/05

Matrix: Solid

fty

Analyses

SEMI-VOLATILE ORGANIC COMPOUNDS

Benzo(a)pyrene
Benzo(b)fluoranlhene
Benzo(g ,h, i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a, h)anthracene
Fluoranthene
Fluorene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Surr: 2-Fiuorobiphenyl
Surr: Nitrobenzene-dS
Surr: Terphenyl-d14

POLYCHLORINATED BIPHENYLS (PCB'S)
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1 250
Aroclor 1262
Aroclor 1268

Surr: Decachlorobiphenyl
Surr: Tetrachloro-m-xylene

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

75.9
76.0
88. 9

ND
ND
ND
ND
ND
ND
ND
ND
ND

125
90.0

Units

mg/kg
mg.'Xg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
%REC
%REC
%REC

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
%REC
%REC

MCL/

Qunl RL QCL

0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33

30-115
23-120
13-137

0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017

50-126
42-115

Method

SW8270C
SW3270C
SW8270C
SW8270C
SW8270C
SW8270C
SWS270C
SWS270C
SW8270C
SWS270C
SW8270C
SW8270C
SW8270C
SW8270C
SW8270C

SW8082
SW8082
SW8082
SW8082
SW8082
SW8082
SW8082
SW8082
SW8082
SWB062
SW8062

Analysis Date/ By

04-21/05 15:21 / sm
04 '21/05 15:21 / sm
04/21/05 15:21 /sm
04/21/05 15:21 /sm
04/21/05 15:21 /sm
04/21/05 15:21 /sm
04-2 1/051 5:2 1/sm
0421/05 15:21 /sm
04/21/05 15:21 /sm
0421/05 15:21 /sm
04.2 1/05 15:2 1/sm
04/2 1/05 15:21 / sm
04/21/05 15:21 /sm
0421/05 15:21 /sm
04 '21/05 15:21 / sm

04 24/05 04:08 /law
C4.24/05 04:08 / law
04 24/05 04:08 /law
04 24/05 04:08 /law
04 24/05 04:03 /law
04 24/05 04:08 /law
&4 24/05 04:08 / law
C-i 24/05 04:08 /law
04/24/05 04:08 / law
04 24/05 04:08 /law
04 24/05 04:03 /law

Sample extract received a Sulluric Acid Clean-up (EPA Method 3S55) and a Sulfur Clean-up (EPA Method 3650) prior to analysis.

Report
Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

Client: MT DEQ

Project: ASARCO Slag Pile

Lab ID: H05040130-009

Client Sample ID: ASP09-G4

Report Date: 05/02/05

Collection Date: 04/14/05 15:07

Date Received: 04'14/05

Matrix: Solid

Analyses

METALS, TOTAL
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Phosphorus
Selenium
Zinc

Result

57.6
109
ND
1.4

90.0
204

294000
64.0

11900
ND

20.6
562
12.2

20100

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

MCL/

Qual RL QCL

5.0
5.0
5.0
1.0
5.0
5.0

D 80
5.0
5.0
1.0
5.0
10
5.0
5.0

Method

SW6020
SW6020
SW6010B
SW6010B
SW6010B
SW5010B
SW6010B
SW6010B
SW6010B
SW7471A
SW6020
SW6010S
SW6020
SWS010B

Analysis Date / By

04/27/05 02:1 2 /rlh
04/27/05 02:1 2 /rlh
04/22/05 04:27 /jjw
04/20/05 20:04 /jjw
04 '20/05 20:04 /jjw
04/20/05 20:04 /jjw
04/22/05 04:27 /jjw
04 '20/05 20:04 /jjw
04/22/05 04:27 /jjw
04'25/05 14:14 / KC
04/27/05 02:12 /rlh
04/2 2/05 04:27 /jjw
04/27/05 02:12 /rlh
04 22/05 04:27 /jjw

I

Report
Definitions:

RL - Analyte reporting limit.

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limi'..
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B77-472-0711 • 406-442-0711 • 406-442-0712 fax • helena@energyhb.com

LABORATORY ANALYTICAL REPORT

Client: MT DEQ

Project: ASARCO Stag Pile

Lab ID: H05040130-010

Client Sample ID: ASP10-H16

Report Date: 05/02/05

Collection Date: 04'14/05 15:15

Date Received: 04'14/05

Matrix: Solid

Analyses

METALS, TOTAL
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Iron
Lead
Manganese
Mercury
Nickel
Phosphorus
Selenium
Zinc

Result

34.1 .

117

ND

2.1

59.0

137

305000
103

10400
ND

14.7

710

9.1

22200

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

MCL/

Qual RL QCL

5.0
5.0
5.0
1.0
5.0
5.0

D 80
5.0
5.0
1.0
5.0
10
5.0
5.0

Method

SW6020
SW6020
SW6010B
SW6010B
SW6010B
SW6010B
SW6010B
SW6010B
SWS010B
SW7471A
SWS020
SW6010B
SW6020
SW50103

Analysis Date / By

04.72/05 05:23 / rlh
04/22/05 05:23 / rlh
04/22/05 04:31 /jjw
0420/05 20:07 /jjw
04/20/05 20:07 / jjw
04/20/05 20:07 /jjw
04/22/0504:31 /jjw
04/20/05 20:07 /jjw
04/22/0504:31 /jjw
04/25/05 14:1 6 / KC
04.22/05 05:23 / rlh
04/22/0504:31 /jjw
04/22/05 05:23 / rlh
0422/0504:31 /jjw

Report
Definitions:

RL • Analyte reporting limit.

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

I
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APPENDIX 4-1-2

SUMMARY OF SLAG TESTING ANALYSES INCLUDING TEST BASIN

WATER QUALITY, SLAG BOTTLE ROLL TESTS AND EP TOXICITY TESTS

I
i
I

k:\data\projecl\0867\ccra\rt9ocraI .doc\HLN\l/13/99\065\0096 1/1 </V/.12:22 PM
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Sm NAME

3AMF1E Df-TE
LAP

F.'EPIARKS
REMARKS

SAMPLE HUT.BER

PHYSICAL PARAMETERS
WATER TEHPEP.ATURE (C)

SPEC. cow. (urwos/cn) FIELD
SF'EC. COMD. (UnHOS/Cfl) LAB

PH FIELD
PH LAB

TDS CIEAS. P IfiO DEC. C
OXYGEN (0) DIS3

DEFTH TO SUL BELOU (IP (FT)

COMMON I QMS
CALCIUM (CA)

n ACHES i UN <no
SCI'IUM <NA>

F'OTASSIUM (K)
BICARBONATE (HC03) <LAEO

CARBONATE AS C03 (LAP)
SLILFATE !S04>
CHLOFlIDE (CD

TRACE ELEMENTS
ARSENIc"«AS~DfS3

ARSENIC (AS) +3
ARSENIC (AS) +5

CADMIUM (CP) DIS3
COPPER <CU) DI33

IRON (FE) DI5S
IRON (FE II)

LEAD <PP> PIJS
MANGANESE (MN) DIBS

ZINC CN) D13S

FUMED
SLAG

12/30/B*
ASAftCO
POTTLE ....

ROLL TEST

115

9.9
94

12
0,49

5.1
3.9

(1.0

!9
10
18

0.19

0.003
0.003

0.11

(0.017
<0.017
0.023

FUMED
?LAC

04/02/67
ASARCO

B704-1

1950

7.77

1642

5!0
20

7*
54

260 »
(1

1450

A.O

0.0325

o.ors
0.280 «

(0.020

0.045 «
l.OSO
3.580

FUMED
SLAG

04/22/67 (
ASARCO

8704-20

7.5
2235
2250
*, 16 «
/..Bl
1903 •
4.3 '

8.74 «

454
25.5

71.5

/•5
102
(1

1425

7.0

0.02S3
0.014
0.010
0.0*0
0.193

(0.020
0.010 »
0.030 *
1.440
3.700

FUMED
SLAG

M/22/B7
CHMTC
SPLIT

993

449.0
27.40

/*.*
60.60

1240.0
10.0

0.0198

0.0720
0.22*0
(0.100

0.0334
2.440
4.450

FUMED
SLAC

05/22/67
ASARCO

F.'EPLICATE

8705-50

224fl

7. 48

0.038

0.051
0.125
0.044

0.019
1.910
2.830

FUMED
SLAG

05/22/97
ASARCO

8705-47

9.7
2245
2320
7.49
7.52
2034
4.3

a. oi

422
20.2

85
74
99
(1

1338

7.0

0.030 .

0.051
0.128
0.045

0.020
1.930
2.890

FUMED
SLAC

0-5/22/5.7
CHMTC
SPLIT

2227

417.0
25.10

72.5

134.00

1304.0
30.0

0.0530

0.0520
0.14?0
(0.100

0.0323
2.440
2.8*0

FUMED
SLAG

05/22/87
CHMTC

REPLICATE

412.0
24.90

71.8

122.00

0.0320

O.C500
0.1310
(0.100

0.0432
2.440
2.820

FUriED
SLAC

07/15/87
ASARCO

F.'EF-LICATE

8707-02

2137

0.057 «
0.0214
0.0722 •
0.055
0.113

< 0.020
0.040
0.014
2.9?0
2.500

FUMED
SLAC

07 /'1 5/87

ASARCO

6707-01

2150

2400
7.44

7.55

1912 •
4.1

321
22.9

74
48
84

'.1.0
1200

4.0

0.039 •
0.040 »

0.0248
0.049
0.110

(0.020
O.OSO
0.021
2.690
2.300

All quantities in milligrams per liter unless otherwise noted. Blank line indicates parameter not tested. Output Date:
HUQ-4/64-R1

03-19-198?
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.T OF SLAG IMTER QUALITY ANALYSES - ASARCO EAST HELENA

BSI psai ra cat e a rai ra

SPEC

SITE IJAME

SAMPLE DATE
LAP

REMARKS
REMARKS

SAMF'LE NUI1PER

F-HYS1CAL PARAnETEF.'S

. COHD. (UMH03/CM) FIELD

FUMED
SLAC

0-V22/67
" ASARCO

REPLICATE

8709-0*

1365
SF'EC. COND. (UnHOS/CH) LAP

PH FIELD
FH LAP

TDS ME AS. 5 ItO DEC. C
OXVCEN (0) DISS

DEPTH TO SUL PELOU HP (FT)

COMMON IPN3
CALCIUM <"CA)

MAGNESIUM (MC)
SODIUM (NA)

POTASSIUM (K)

FUMED
SLAC

59/22/87
"ASARCO

8709-04

16 «

1350

7.63
1114
4.0

7,74

124.5
11
45
65

UNFU1EP
SLAC

12/30/84
ASARCO
POTTLE

ROLL TEST

200

10.4,
204

17
0,22

19
22

UNFUMEI"
SLAC

04/22/67
"ASARCO

8704-24

!0.5
16296 »
14500
9.49
9.25
14183 «
4.5

8.83

371
3.5
2900
1950

WFUMED UMFUMED
SLAC SLAC

5Si?2i67 05/22/67
CHI1TC CHMTC
SPLIT SPLIT

7298 18720

437.0
8.76

2960.0
158.00

ALKALINITY AS CAC03 (LAP)
PICARPOHATE (HC03) (LAP)

CAFcPONATE AS C03 (LAP)
HYDROXIDE (OH)
SULF4TE (504)
CHLORIDE (CD

TF£CE_ELEMEMTS
AF.-SENIC (AS)1 DISS
ARSEHIC (AS) 43
ARSEH.IC (AS) 45

CADrUiJI (CD) DISS
COPPER (CU) DISS

IRON (FE) PISS
IRON (FE 11)

LEAD (F'P) PISS
MANGANESE (MN) DISS

ZINC <ZN> PISS

0.075 «

0.021
0.055
(0.020
0.02
0.023
1.590
0.613

72
(1.0

450 «
3.0

0.054 «

0.021
0.054
(0.020
(0.01
0.024
l.f-40
0.783 •

'.1.0
36

16
16

0.31

0.003
0.008
0.070

0.083
(0.017
0.053

456 »
(1

9200
57

0.620
0.400
0.030
0.030 «
0.130
0.150
'.0.010
0,093 "
0.155 »
0.100 «

2460.0 2463.0
62.0 75.0

0.5130

0.0063
0.1190
(0.100

0.1*30
0.129
0.090

UNFUMED
SLAC

05/22/63
ASAriCO

8705-49

10.9
19978
20200
9.97 «
9.4

18523
3.2
7.85

341
4.7
3890
2450
567
(1
2&4
38

1200
46

0.353

0.003
0.126
0.225 '

0.0505
0.083
O.C-48

UNFUMED
SLAC

07/15/87
"ASARCO

S707-03

19850
22000
9,48
9.73
1S172 »
3.0

434
4.4
3900
2550

(1.0
163
46

11750
74

0.590 «
0.550
0.054
0.005
0.085
(0.020
0.070
0.021 «
0.090
0.030

UNFUMED
SLAC

09/22/67
ASARCO

6709-07

17 »

12200

9.69
10964
4.1
7.02

345
4.2
2200
1540

(1.0
197
30

6750
35

0.553

0.003
0.043
(0.020
<0.01
0.094
0.050
0.023

All quantities in m i l l i g r a m s ppr liter unless otherwise noted. Blank line indicates parameter not tested. Output Date:
HUQ-6/66-F:!

03-19-1969
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SAHCO
ab NQjL Description

3278 Slacf 1

3279 Slag 2

3280 Slag 3

y 3281 Slag

TAB::,E i
East Helena

SLAG SAMPLE LE&CHATE ANALYSIS

(PPM in Leachatc)

<.014

<.014 .2

.13 <.001 <.005 <.

<.001 <.005 <.

A» Ba Cd Cr Pb Hg Se • Ag (2n)

.018 .3 .08 <.01 .6 <.001 <.005 <.01 3.5

2.6

.020 ,1 .03 <,01 3.4 <-001 <.005 <.01 2,1

1.0

Slag 5

Slag

.032 .2 <.01 • <.01 3.3 <.001 <.005 <.01 • 5.0

<,014 ,1 .15 <.01 1.0 <.001 <.005 <-01 6.0

aximura Contaminant
evels for Non-
oxic Leachat«s

J

0.5V 10-0 0.1 0.5 0.5 .02 0.1 0.5

Currently unspecified but estimated to be 50 ppm (10 times the Drinking Water
Standard).

PJ

M

i
0
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ASARCO In;, .orated

Department o£ Envijrc/hmental Sciences /L
EAST HELENA N.

Miscellaneous Sample Results ^V

ASARCO
LAB *

3658 Air Cooled
3659 Granulated

SAMPLE DESCRIPTION

Blast Furnace Slag
Blast Furnace Slag

1985
SAMPLE As Cd
DATE PP» PPn

5/ 7 .12 .002
5/ 7 .047 <.002

Pb
ppm

5.3
.050
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ASARCO In*. arated
Department of EnvittMnental Sciences

EAST HELENA
Miscellaneous Sample Results

r i

ASARCO
LAD * SAMPLE DESCRIPTION

7800 TCLP-Fumed Blast Furnace Slag
7861 TCLP-Unfumed Blast Furnace Slag

-

ASARCO
LAB t SAMPLE DESCRIPTION

7860 TCLP-Fumed Blast Furnace Slag
7861 TCLP-Unfumed Dlast Furnace Slag

1905
SAMPLE
DATE

10/21
10/21

1985
SAMPLE
DATE

10/21
10/21

Ag
ppm

<.002
<.002

Hg
ppb

<.005
<.001 (

As
ppm

.45
1.2

Pb
PP»

^l^]

Ba
ppn

4,6
1.6

Se
ppm

.004

.010

Cd Cr
ppre PPa

.007 .01

.25 .01
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ASARCO Incorporated
Department of Environmental Sciences

EAST HELENA
Miscellaneous Sample Results

1985
ASARCO SAMPLE Ag As Ba Cd . Cr
LAB t SAMPLE DESCRIPTION DATE ppm ppm ppjn pp« ppH

6378 Air Cooled Slag 8/15 <.005 .012 <1.0 .002
6379 Granulated Slag 8/15 <.005 .010 <1.0 <.002

1985
ASARCO SAMPLE Hg Pb Sc pH
LAB * SAMPLE DESCRIPTION DATE ppb ppm ppm

6378 Air Cooled Slag 8/15 <.50 1.1 <.080
6379 Granulated Slag 8/15 <. 50 .050 <.O80
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ASARCO Incorporated
Department of Environmental Sciences

EAST HELENA
Miscellaneous Sample Results

ASARCO
LAD I

11370 2-4 mo.
11371 1 week

ASARCO
LAB I

11370 2-4 BO
11371 1 week

Haniagaj all<
i» tlM l«ad

SAMPLE DESCRIPTION

old Slag Composite
old Slag Composite

SAMPLE DESCRIPTION

. old Slag Composite
old Slag Composite

MMblv l«*»l* of contaminant*
t>at* of a aon-touSc Material...

1983
SAMPLE
DATE

11/28
11/28

1983
SAMPLE
DATE

11/28
11/23

-.100. 5.0

Pb
ppm

'9.8̂
3.9

As
ppm

.20

.35

1.0 5.0

Cd
ppra

<!o04

Se
ppm

.012
<.004

pp«

5.0

Cr
ppm

<.030
<.030

Hg
ppb

<.50
<,50

1.0 .2

Ag
ppm

<.008
<.008

pH

10.
10.

5.0

Da
ppra

7.2
8.7
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storage area. The sediments are being stored in i\ protected envi ronment to prevent

contamination of the adjacent area From dispersion of the sediments by wind and water. The

sediments arc located on a concrete pad to prevent contact wi th adjacent soils. A

-conta inment herm around the perimeter of ihc sediment p i le diverts run-on. A gcomcmbranc

cover over the sediments prevents wind and water dispersion and e l imina te s subsequent

generation of leachatc.

Approximately 31,000 cubic yards of dewatered sediments were transported to the Lower Ore

Storage Area. Four thousand cubic yards of these sediments were smelted prior to the

stockpile being covered with a geomembrane liner in October 1997. The sediments will

remain in this interim storage facility while EPA considers Asarco's request to modify the

sediment smelting requirement of the ROD, and instead dispose of these materials in the on-

site CAMU.

4.1.4 Slag

The effect of the slag pile on ground\vater and surface water was evaluated .as pan of . the

1990 Comprehensive RI/FS. The evaluat ion was conducted in accordance wi th procedures

presented in the Comprehensive RI/FS Work Plan (Tlvdrometrics 1987). Based on the results

of the evaluation, the RI/FS concluded that the potential for impacts to grouncKvater and

surface water from slan is low and ihc subsequent ROD did not specify any remedial action

for the Slug Pile Operable Unit . Post-RI/FS monitoring at adjacent surface water and

groundwater monitoring sites is on-going. A summary of the slag inves t iga t ion and the

f ind ings of the RT relative to slag are presented below.

4.1.4.1 Investigation of Potential Groundwater Impacts

Slag Infiltration Test Basin Construction, Water Level Measurement, Water Quality

Sampling and Analysis

I nil l.trat ion and .percolation of precipitation in to the slag pile were directly m'-'uv.ir-jd in slag

test basins constructed in fumed and t in fumed slag. Fumed slat? is a byproduct of the zinc

k:\daia\projeclVW67\ccra\rt9LXTal.doc\HUN\m8W\065\Q096 l/ l3/ ' / ; /1222PM
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recovery process, which consisted of air in j ec t ion into molten slag.to recover /.\nc oxide.

Unturned slag is a by-product of ihc blast Furnace which has not been t 'urtlier processed

through the 7.inc recovery process. The / inc recovery process was suspended in l l)82 and

y.inc is no longer recovered from the sine. Since 19S2. unl'umod slug has boon placed in an

area segregated from Rimed slag.

Two slag in f i l t r a t i on catchment basins wore constructed; one in a typical location in the

fumed slag, and one in a typical location in unfumccl slag. Construction of the test basins

included removal of a 2 to 3 meter Liver of slag, placement of an imperv ious 36-mil

reinforced Hvpalon l i ne r in the excavation, ins ta l la t ion of a collection sump, and replacement

of the slag. Figure 4-1 -8 shows the slag test basin design.

Water elevations in the collection SLURPS were measured periodically, and after rainfal l or

snovvmelt events to determine the actual accumulat ion of water in the slag basins. Collected

water was pumped from the sump, sen? to ihc TSC laboratory, and tested tor rho parameters

listed in Table 3-2-2. Analyt ical results ot' water collected in the lest basins are Mini man zed

in Appendix 4-1-2.

Slag Material Sampling and Analysis

To supplement slag information collected from the test basins, samples o f s i a^ v.vre collected

from the test basin sites and sent to the TSC lab for "bottle roll" tests. Estimates of slag

teachability were obtained bv conduct ing i ;bottle roll" test on slag .samples. Bot t le roll tests

involved placing samples of slag in bottles in the laboratory7, adding de-ionized water,

a g i t a t i n g the bottles for approximately 24 hours, then ana lyz ing the water for concentrations

of arsenic and metals. Details of the bot t le rol l ex t rac t ion tests are in the Qua!::-. Assurance

Project Plan (QAPP) Addendum to the Phase II Water Resources Inves t iga t ion Work Plan

(Hydromemcs. 1986). Bot t l e roll test results arc in Appendix 4-1-2.

f!

u

ny
n

k:\data\projtfct\0867\ccra\i99ccra I .doc\HLNM/18W065\OC96 I /I 8/99/12-22PM
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FIGURE 4-1-8 SLAG TEST BASIN DESIGN

I

14' dia. PVC
Standpipe

VIEW:

4" dia. PVC Standpipe With.
PYC Top &: Bottom. Caps

30 mil PVC Membrane
Liner — Underlain by
Geotextile Protective
Fabric

-Slag Surface

•Sloue 10%

NOTE: PVC Standpipe ia schedule 40, capped on both ends and
perforated Trith saTf-cut slots from 2.0' to 8.0' beneath the slag
surface.
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In a d d i t i o n to the shiu sampling and boule roll tost performed as part of the l iast Helena RI

act iv i t ies , adc l i t io ru i l slau samples were collected ;mcl analyzed us ing Ihc HP toxicitv

procedure. Results of those analyses are also in Appendix 4-1 -2.

Assessment of Grounchvater Impacts

In an effort to es t imate i n f i l t r a t i o n rates, the volume of water retained in the slag test basins

wns calculated for 13 t ime intervals , beginning December 23, 1986 and ending February 10.

1988. Those volumes were compared to the volumes of p rec ip i ta t ion d u r i n g the same periods

and convened to percentages, as summari/ed in Table 4-1-10. The percentage of

precipi ta t ion retained in the basins varied from -6.7% to 61.9% in the fumcii slag, and -45%

to 61.89? in the unfumed slag (negative percentages indicate evaporation rates exceed

precipi ta t ion collected in the test basins). Although there is a relationship of te>t basin water

level f luctuations to precipitation (see Figures 4-1-9 and 4-1-IQ'i . the relationship may be

complicated hv va r i able ev apo ra t i o n. hence. i n f i l t r a t i o n rates are variable.

ny

Concentrations of arsenic and metals from test basin water samples (see Appendix 4-1-2)

were low compared to plant area groundwater. Dissolved arsenic varied from 0.0198 mg/1 to

0.075 mg/1 in the fumed slag, and 0.353 to 0.590 mg/1 in the unfumed slag during the study

period. Dissolved cadmium varied from 0.003 to 0.075 mg/1 in the fumed slag, and 0.003 to

0.0063 mg/1 in the unfumed slag. Dissolved lead varied from 0.016 to 0.045 mg/1 in the

fumed slag, and 0.02 1 to 0.098 mg/1 in the unfumed slag.

The concentrations of arsenic and metals from bottle roll tes t ing ('See Appendix 4-1-2) were

similar to the slag test basin water q u a l i t y . For the fumed slag, dissolved arsenic was 0.19

rng/1. cadmium was 0.003 mg/1. and load was loss than 0.017 mg/1. For the u r.f:.: ined slag.

dissolved arsenic was 0 . 3 l _ i n g / l . cadmium was 0.003 mg/1 and lead w:is 0.0^3 m ^ / L

HP lox ic i iv tests (sec Appendix 4 -1 -2 ) indicate tha i teachable trace e lement eorvjenlrations

from the slag arc variable. From 18 tc^ts, the results for arsenic varied from K:i •.;-.=.• detection

level lo 1.2 ppm wi th an avx-i'agc of 0.16 pprn: cadmium varied from below dct'jc'.i'.m level to

k:\dala\project\0867VxTa\r9yccral. doc\HLN\l/l8/9<A065\G096 I/IS/'/;/12 22 PM
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TABLE 4-1-10. PRECIPITATION COLLECTED IN SLAG TEST BASINS

FUMED SLAG

Date

12/23/86
1/22/86
2/23/87
3/26/87
4/21/87
5/18/87
6/18/87
7/14/87
8/1 1/87
9/11/87
10/14/87
12/7/87
1/20/88
2/10/88

UNFUMED SLAG
12/23/86
1/22/87
2/23/87
3/26/87
4/21/87
5/18/87
6/18/87
7/14/87
8/11/87
9/11/87
10/14/87
12/7/87
1/20/88
11 10/88

Precipitation

(inches)

0
0

0.75
0.23
0.51
2.46
0.88
1.70
0.37
0.65
0.45
0.34
0.49

0
0

0.75
0.23
0.51
2.46
0.88
1.70
0.37
0.65
0.45
0.34
0.49

Precipitation Retained *

(Inches)

0.01
-0.01
0.32
0.49
0.25
0.36

not calculated
0.25
-0.02
-0.02
-0.01

0
0.12
0.27
0.73
0.28
0.12

not calculated
0.40
-0.05
-0.15
0.14

Percent of Precipitation

Retained

1.4
-5.S
61.9
19.S
2S.7
21.2

3S.4
-3.9
-6.7
- 1 . 1

52.7
53.6
29.8
31.7
7.2

61.8
-12 .1
-45.0
27.6

* Value is calculated based on measured water level changes and test basin geometry

(Frustum of a general pyramid). Negative values indicate evaporation exceeds infiltration.

k:\data'.prijjcct\08fi7\ccn\H)<)L-cral.(loc\H[.N\l/l8/99\065\(XW6 I / I 8 / V W 1 2 2 2 P M
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FIGURE SOURCE: COMPREHENSIVE RI/FS (ASARCO. 1990)
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p 3.9 ppm. with an average of 0.26 npm (only one cadmium value was greater than 0.25 ppm;

if the 3.9 ppm value is dropped, the cadmium average concentration is 0.04 ppmv. lend values

y varied from below detection level to 30 ppm. w i t h an average of 5.2 ppm.

D

I

The EP Toxici lv tests wore not concluded as pail of the Comprehensive RI/FS activi t ies, but

have hccn included as supplomentary data. The EP Toxicitv resul ts tend to overpredict the

mobi l i ty of metals compared to the other tost results and observed site condi t ion^ due to the

low pH of the extractant. In oai'ticular. the values for lead appear to be much h igher with

TCLP than wi th natural conditions.

Concentrations of arsenic and other metals in the groimdvvater system are discussed in detail

in Section 4.4. In general, results of water qual i ty from the slag basins and bottle roll

analyses of slag indicate arsenic concentrations are significantly lo\ver than concentrations

observed in monitoring wells both upgradicnt and cknvagradient of the slue pile. Figures 4 - I -

I I. 4-1-12. 4-1-13 and 4- I -14 show a comparison to slag test basin water qna! : :- . . bott le roll

cost: water q u a l i t y , EP Tox test results , and gronndwater qual i ty upgradient and c-.y-.-.'n gradient

of the slag pile.

Based on observed recharge rates in the slag test basins and associated water qu.:-.:::y data, the

y slag pile would account for onlv I to ? percent of the observed arsenic a! cov.ngradient

monitoring well DH-IO fsee Figure 4-1-15). Concentrations of arsenic in ihi^e wells are

y similar to arsenic concentrations in DH-4 neaj- Lower Lake, the apparent source1 of elevated

arsenic in these wells. Based on the results of test basin water qua l i t y analyses and bottle roll

II te2sis. il is unl ikely that slag s ign i f i can t ly effects observed arsenic concentration '.vends on the

sile.

Whi l e EP-Toxicity results indicate that there is some poten t ia l for m o b i l i t y ol'i::.:::-::um. lead

• imd /.inc from slay, Ihe results of ihc test basins and boti le roll tests ir.c;-...'.'c metals

|-t concentrations released from slag is low. In addi t ion, concentration^ of cadrnJ.":.. leud and
||

k:\data\projccl\0867\ccra\r99ccra I .doc\HL^ 1 /18/99'.065\0096 I /18/W12 22 PM
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4-1-11. ARSENIC CONCENTRATION DATA FROM GUOUNDWATER MONITORING WELLS IN THE SLAG PILE
AREA. AND FROM SLAG TEST BASIN AND SLAG LEACIIABILITY TESTING RESULTS

Upsrailicni
Moiiiliiriru'

Poinls

<

X

Monitoring Points in
or beneath Slag Pile Slag Test Basin &

Data
Downgratlient Monitoring

Points

i-
c.

k:\dala\projecl\oa67\wq.xls\melals-chart\HI.N\l 2/10/98\065\0096 4-43 1/18/99. 2:57 PM
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FIGURE-1-1-12. CADMIUM CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE
AREA. AND FROM SLAG TEST I5ASIN AND SLAG LEACMAIMLITY TESTING RESULTS

Downgradienl Monitoring

Points

Monitoring Points in

or hencalh Slag Pile

k:\data\proiecl\0867\Wq\F 4 1 1?\HLN\1?/10/98\065\0096 4-44 1/18/99. 3:10 PM



c i r •*

FIGURE 4-1-13. LEAD CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE
AREA. AND FROM SLAG TEST I IASIN AND SLAG LEACMABILITY TESTING RESULTS

Uparadient

Monitoring
Points

Monitoring Points in
or henealh Slag Pile

Slag Ti-si Itasin &
I.eachaliilily Data

1 OH _^n

Downgradienl Monitoring

Points

i

UOci-X';

1

• Nc.v-'JV

QSIus
l.rachahiliiy

i
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[•Id IRK -I - I -M. 7-INC CONCKNTRATION DATA FROM OROUNDWATF.R MONITORING WRLLS IN THE SLAG PILE AREA.
AND FROM SLAG TKST I5ASIN AND SLAG LEACIIARILITY TESTING RESULTS

-I n

Moniloring Points in

or beneath Slag Pile
Slag Test Basin &

l.carhahilily Data

Downgradient Moniloring

Points
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FIGURE 4-1-15. CALCULATED ARSENIC LOADING FROM SLAG VS
ARSENIC LOAD IN DOWN-GRADIENT GROUNDVVATER

Data Source

Test Basin Data

Fumed Slag

Unfumed Slag

Average

Max

EP to.xicity (avg. of IS tests)

Groundwater Load

Arsenic Conc.(l)

0.036 mg/L

0.53 mg/L

0.28 mg/L

0.59 mg/L

0.16 mg/L

2.13 mg/L (4)

Arsenic Load (2)

0.003 Ib/day

0.044 Ih/day

0.022 Ib/day

0.047 Ib/day

0.013 Ib/day

l.S Ib/day (4)

% o f G W L o a d ( 3 )

0.20'*

2.40%

1.30%

2.60%

0.70%

Notes (I) Source Rl/FS Appendix 6-1
(2) Slag load calculations assume:

20% infiltration (slag test basin average)
11.3 in/yr ppt
57 acre slag pile area

(3) Calculations based on J.S Ib/day C\V arsenic load assuming.
east side groundwater flux of 70 gpm
east side groundwater arsenic concentration of 2.13 mg/L

(4) Groundwater Load assumptions
Groundwater As Conceiration 2.13 mg/L (avg from DH-10)
Groundwater flux = 70 gpm

(K:DAT.VPROJECn0867\WQ.XLS)
Arsenic Load

FM

i.UW •

>1

n<wt - r , , ,

1
i
3

:S

i
%
TJ

Ifii

?gi*

1p
i
Vi

i

Fumed Slug Unfumed Slag Average MJX EP lo.xiciiy (avg. Groundwater
of IS tests) Load

k:\Jata\projeci\0867\Slagload\H LK\12J\ 0/98W5\(X»6 4-47 1/18/99, 3:16PM
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y.inc is also very low. Based on the resul ts of test basin water q u a l i t y analyses, bottle roll

tests. and down gradient gromuKvatcr q u a l i t y , it is u n l i k e l y that slag effects observed

groimdwatcr q u a l i t y trends nn the site.

y

u

n

i

Stra t igraphic cross-sections showing the slag pi le and unde r ly ing s t ra t ig raphy (Figure 4 - 1 - 1 6 )

shows the re la t ionship of the slag pile and unclci-|vin.g_Atrjitr^jndudjnj:jh^pers:ligd>ilkivKvl

horizon and the under lying coarser grained alluvial aquifer . Based on moiutoring well

stratigraphy. it is l i ke ly the perched hori/on at least pa r t i a l ly underlies the slug pile.

However, there is no evidence of the perched hori/on in downgradient wells IMV DH-6 and

DH-IO) . As a result , direct impacts from the slay pile fit these wells is un l ike ly since the

perched hori/on is absent, and the wells are completed in the course grained al luvium.

However, as noted above, test basin and laboratory tost results indicate potent ial water qua l i ty

impacts from the slag arc low and arc nor, responsible for the water q u a l i t y concentration

observed in downgradient wells.

4.1.4.2 Potential Surface Water Impacts

The potential for runoff transport in the slag pile area is very low due to the coarse, granular

nature of the slag pile, which allows extremely rapid infiltration. Even du r ing high

precipitation events no runoff has been observed from the slag pile. S i m i l a r l y sjep> from the

face of the slag pile have nor been observed. The potential for impacts to surface water are,

therefore, limited to direct contact and erosion of the slag pile where it forms steep sided

banks adjacent to Prickly Pear Creek. Prickly Pear Creek is in immediate contact with the

slag pile between PPC-5 and PPC-6, and adjacent to the slag pile from PPC-6 to PPC-7 (see

Exhibit 3-2-1).

The 1990 Comprehensive RI/FS (Hydrometrics, 1990a) examined water qua l i ty data from

Prickly Pear Creek to assess the potential impact of the slag pile on the creek. No consistent

concentration or load increases were apparent in Prickly Pear Creek adjacent to the slag pile

(between PPC-5 and PPC-7). The RI/FS therefore concluded that the contribution of arsenic

and metals to surface water from slag is very minor. RI/FS and Post RI/FS water quality data
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for Prickly Pear Creek are presented and discussed in Section 4.3 of this report and post-

RT/FS water quality data are generally consistent with the Rl/FS Findings. Average metal

concentrations show only small differences between stations PPC 5. PPC 7 and PPC 8 (sec

Figure 4 -1-17) . Only one high Horn stream event (May 1994) .shows a pronounced increase

in total arsenic load between PPC-5 and FPC-7 (sec Figure 4-3-9 in Section 4.3); however.

arsenic concentrations decreased from PPC-5 to PPC-7 in the Mav 1994 event. The

calculated load increase is therefore entirely a func t ion of the flow meas LI reman. Since the

accuracy of the flow measurements is poor dur ing higher How ovems duo to increased

velocities and turbulence (particularly at PPC-5 helow the dam) the apparent lo.id increase

dur ing May 1994 is probably the result of flow measurement error. The concliiMon of the

surface water analysis is tha t there is l i t t l e evidence For transport of arsenic and metals from

the slag pile with the possible exception being direct erosion of the slug dur ing infrequent

high stream flow events.

^:L2_PROCESS FLUIDS

As part of the Comprehensive RI/FS (Hydrometrics 1990a), the Process Fluids Operable Unit

was divided into two sub-units: Process Ponds and Process Fluid Transport Circuits.

Process Ponds

The Process Ponds include:

• Lower Lake,

• Former Thomock Lake, and

• The acid plant water treatment facility.

As described in Sections 1 and 3, the Process Ponds were addressed by the Process Ponds

RI/FS (Hydrometrics, 1989), a subsequent Process Ponds ROD (US EPA, 19S9j. and several

RD/RA documents, and remedial actions that consisted primarily of sedimeni excavation.

The 1989 Process Pond RI consisted of:
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ASARCO TEOmiCAL SERVICES CENTER

ANALYTICAL. DATA REPORT

East Helena

Technical Services (Project 3101)

Batch Ho: L010790

, ...
DESCRIPTION .•:;*...

L0107SO-002 23-KAY-01 FUT-IED ASARCO SLAC AC
AL
AS
DA

DE

CR

CU

HC
MN

Ml
PD
SO
SB
TL
V
7.11

0.003
2.32

0.022

0 . 3 4
<0.02

0.036
0.32
2.7
1.37
<0.02
0.036
0.026
<0.02
<0.02
<0.02
1.63

\

\
\
\

ppra

MJF
MJF

MJF
MJF
MJF
MJF
MJF
MO
MJF
MJF
MJF
MJF
MJF
MJF
MJF
MJF

13-JUN-01
18-JUN-01
19-JUN-01
18-JIW-01
1S-JUN-01
18-JUN-01
18-JUN-01
21-JUN-01
18-Jim-Ol
18-JUtJ-Ol
is-jini-oi
18-JUN-01

18-JUN-01

18-JWI-01

18-jtnj-oi
1B-JUJJ-01

ICP
ICP
ICP
ICP
ICP
ICP
ICP
COLD VA.POR AA
ICP
ICP
ICP
ICP
ICP
ICP
ICP
ICP
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ASARCO TECHNICAL SERVICES CENTER

ANALYTICAL DATA REPORT

East Helena

Technical Services (Project 3101)

Batch Ho: L010791

L010791-002 23-KAY-01 FUMED ASARCO SLAG (TCLP) AC
AS
BA
DE
CD
CR
HG
NI
PB
PH
SE
TL
V
ZN

<0.050
<0.10
1.4
<0.005
<O.OSO
<0.10
<O.SO
<0.10
0.23
9.2
<0.10
<0.10
<0.10
n

ppm
ppm
ppm
ppm
ppm
ppm
ppb
ppm
ppm
PH
ppm
ppm
ppm
ppm

ESH
ESH
ESH
ESH
ESH
ESH
MO
ESH
ESH
MO
ESH
ESH
ESH
ESH

Ofl-JUN-01
08-JUN-01
08-JUM-01
OB-JUN-01
08-JUN-01
OB-JUN-01
07-JUN-01
08-JUH-01
08-JUN-01
05-JUN-01
08-JUN-01
OB-JUN-01
08-JUN-01
OB-JUN-01

Approved

UM
^Reviewer

S010
£010
6010
6010
6010
6010
7470
6010
6010
150.1
6010
6010
6010
6010



APPENDIX C

EXAMPLE INSPECTION FORM
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INTERIM CAP INSPECTION CHECKLIST
A

R
E

A
 I

N
SP

EC
TE

D

00

00
>H

00

J

Area No.

d

i

2

3

4

5

CONDITION

Exposed liner

Sand Bags

Liner Seams

Liner/Concrete Attachments

Site Drainage

Inspected by:

OBSERVATION

DATE:
ACTION NEEDED

M
O

N
IT

O
R

1

IN
V

E
ST

IG
A

T
E

R
E

PA
IR

Additional Comments:
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